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isU 
rxiffltor^ oQS aoparatint.- aifjgoranfc u^acfceoifcfcie aciufciona 
have burnt* tttomMij-tly invoatlQafescU 'Ana t&m&xx.t. on «tkj> 
predion hoa bosm c&MT&m& out by ta. Hit, into acooufit tho 
folXcw^ng ionic pceoaaotMM CD lariie tawis^^Nrt **flutf*» 
(a) lioatMrfcna pDt»ncl*l« C3; Uv>ctricai oc-f*$uct.ivitv. 
i4) iofiic diofcri&ttfcie*"* ^juill^ric? and (S) -ipatlal diafcri-
lAifcloft c€ tfto lona ano c/*i g)o&«Btiai vtthli) tit® ni<9ttbra«s0» 
•;iv> i*ogt' ^jcriixad in tho thos^s hG3 boors i:ros<jr>*afi 
into tftrr*a parfcat 
-art '. d ;-a*a t.-ltJi &,& p*^ nar<~*c-:.o; o~ m*i t^jtum 
ua purt^sos'it aw-•"ort.od cci>«ut arid ch*v*v.itr* ©rt^ Kwar*fiK'k • s^ o 
rxKri>rcmoa -arj*:"? th3 atutiiaa oi %rws diffusion ratoa o£ 
Vturi uss l i t* l i t a»& 3tl eiactxci>fcj0 thcuufcb thovu 
Varivus nwcDfaraco pararn*t,«r» r*oeiaj.y raae&xa&a potuanuiAX .- , 
cct ionlc eod anionic pefean&iala &c+ an£ ^ at** nonbrats* 
raaiattmoa ^ a t e . la contact with cuUforont aiactroiyto 
aolutlopc have ixxaa dafcsiSBii&tf* sba vaiuoa of aenbxaaa 
pctontlal 3^ in tha caao o£ i n o.ioct*oiy&@3 voce a l l 
looi t ivo vhiia in tl*> caaa ofi l i t •rtO i n aiactso&ytac, i t 
««a vi«aafciva» *l*e» aurfaca charge swaraal fum bcao a t t r i -
buted to tl>« ©door >tior- ©£ nuitivalas.t i r^ j on tha faagfesana 
raetrijt, Stoa <51££tsoiatj r tos of tbo aloctxelytca warn dirtar-
tsliaad by ttta uoo of lttaltx»xi*»r* 3 aquation boaod o« tha 
Qlm^lm la*«3 c£ a icct ro lya ls* 'fffca <U- fusion rata ao<gfusrnoa 
o b t a i n * ! at 2S j o a ° e %»*» * * * > « • * > - i * *wS l * « P > Caa*> 
Ba2*^> A i 3 " ' . rt i is aoquanca i s prfmaurUy aapanuaet on tho 
tl i Cojronooo in hv'.raui-J. emzxyUm of eownfcariefaa I n tha 
wtti&mmi a a i t aoAuti..r.. cr. th«* &a#ia oil ilaar*aa»»,horry 
theory ©£ fMvabccdoo oat-activity tiiis ai^fuaiotn imtn oofiuonoa 
o£ a i l i a l i rxatal oafcicrt* point wmmtJ® tM& voax. tlold 
otMeor^th c*£ tho cbor^ao U R A L O ate*cba<2 U» tha maiabjeaeaa 
o a t i m * *t»o ai££uaic<a rsa&o o i iouo tftzraiUn tho Banbronoa 
v^«* aiao s.^ >ta«t--slf»0^  a t tii.4.£orat'-t «sfl»i«Mroturoa osx; too 
absolute reaction fntaa sftooiry vaa G&'ipklmX* - ritrsbor of 
act ivat ion peramtatfa mrsoi^ «3tv.3£ca ©i act ivat ion s , 
ontftal-'ty o£ act ivat ion A jir, fra© anorgy ©£ act ivat ion • 
A £**% am? ant*©*^ of act ivat ion A -i' *£3i?a avjuta&toci* ftia 
A .:T valuoa w&rct ticronQ to too ne^ativ-^ Indicating thasaby 
tha t tho rtiffuaiOR tok-aa pJbaea * i * h '*"?*fciaA Ip t t tb l l lsat lon 
i « ti*o gfcjcsb&afKi jtioaa* iho r o l a i v o par t i a l inaobixi ty was 
found to ine&a&aa with i«cjr»oeo i n tho valctr-ca o£ tha 
oat ion oonatltK&in^ t h * a ioctxoly ta . A goosa* raXationahii 
bafcmac A i ^ A g~ - acad A«*»,.,- $ f cations v i t h th# 
£or d i f fusion 
of tho ions through tha •laiiMffiiw *aa *lo© foand to ax la t * 
*»wrfe f t <**«*» wi th «Ne a»aa*»a*ie«* o* «*>«**• aarat ty 
o£ tho peiyatystma ba&od capric £*ioa iwfco, atfttnic tur$atato 
orti,iovt«.ia«3ota*c^«3i»siur^ ©rtsfrov^auat* arid ou;»ric paX&itate 
monbronaa £rwra ntjc*braiK> io;-oi<c.iix sKMaauzreeiaftta aftsl u t i l i -
« ing tho- £tMff3 cf tar ta thoeev o£ r o u r u i i , . oyo r and luvora 
ant) tha noat xocont ly tlovoXo XK3 thc to ro t i ca i ©cjuatiotia f o r 
Bkyabrora p o t « r i t i o i by iaaafca o t oX and by Kcb«t*i! o e t ftl 
baeog on t he th . - r ro lynon ico o f ics f fpast lb lQ pcocoaaoa. 
Th® two XJn i t lnc foEc*s o f .vdbatafe* «*guafc4eti %*©*© d»r l vod 
an«S uood f o r th® owaiuoticci o£ flissdl chartja & m $ i t y " o£ 
t h e rs«*ato»a»ao £tcd vari-oua otifcsr taanfor«ur*3 paracvst ..>*!»• 
*^ii©fcixir aquat ion o£ ..;'obatafco ot. aX ropssao-x t i n t . t*v:> <3ksg»»Q 
o£ £WBB»<aiacfci.vi*y o& rw^gmr&~3±ixx.roiytja ayutor* <3.>.rivt»3 
£«*» fch© tiaa o f aetp l r lea l dot^cxsaaic^a oi. «J*q a c t i v i t y 
eoe f f i c io rJ ts «rw:.» mo*.-il:ticw3 o* UEKVAA i u t y i i ; dh&K%&& faap~ 
/.jrarxs was aXs© utXXiguu i o r fcba ovai.ua cix-r. ©& c$»ar<ucs «3ar*oifci • 
'£h© VQ4.UQ3 cksrivosi £rcca dii.f«rc$&fc tJieori-Si? WQIP© cunout the 
a&ero* I t wag cciici-uua^ &*ojra£oso t h a t t-foj roe-'tatuj UOVQN> 
Xa>»6 raatftotia can too u t i i i w x l i i&r tiJo avatxifcica o i a££ao» 
tJLva £XR£X3 otiar^Q tk» a i t y o£ «t>@ ayaea© untior lr.vaatJ.gafcion 
«r*s oi ihor audi oyatorca. 
«aa* 1st ef «*• i tmi t mm&ffbm th» datamiiteticn 
o f t ha Doobfono* aaXecfcivltY f o r i oca o f va r ioua i « l • i o o -
txe iyaaa f f l& t eXaesttftaaX p o t e n t i a l and ecoduct lv i fcy aaaama 
M M * * * n x i o r i c pftfccmtiaXa a r i a l n o maaaaa paaafwwafe auppogtaa 
eofcaXt ar<2 eshssaaiws ortnovafsodiifco and po*y*tyiQft« &asa€ 
ettpdc iJhxmpvitm arid a t a x i c tui;t,ata^© ra®>togwm® uaiHQ 
amr&csua es*t*jAii^tion of It J, oiocfcroly&as a ^ diffaijwt. c©**« 
eo: urati&ne K. r© Kxjasurou. itso intyparaaf^sam p©«oaafeliity 
r a t i o o£ eaticnia wore 6orivcxi uolnt tfr* p i o t t l n t e»>thod. 
Conductivity o£ tt*« cxyaferarata in cxaituct with vari<ju» I t i 
o i octroiytio so lut ion* vara axperiekantally <tetacBlnad to 
©*a©r t o ovaiuato ao ioc t lv l ty of tha nsaci>r<*rK*3 valine C o 
prodotarr.iix'id valuta o£ fch# to&rajaaiafaxsijas pasmajibility r a t i o 
and tho r*3,'iarali»ad BlaaaaaJ^jandfelcm a^guatloti* ttia «oioc« 
t i v l t y *3<]U«nco of tha tagcibranoai «««* £c*»nei t o be K+ N Ua+^s 
r«i*# ttfileh on tho oaato ©£ fctie giaomian».>h0rjcy tiodel of 
manforarx* aaAactlvity o i n t t-ovard© th« weak f i o l a atron*.*^ 
of tho dh&rqm <^ecm'-m attached to tfra m&fomrm oatr lx* 
Tha b l i o r i c --sotontial a t <;U*£©rotifc coneantrsitioria 
w&ra alao calculated fchaorstically for tha i^ ambrariOia ar-& 
verioua sl^Gtroly&a f a i r s following tba pjaxMduro gavalo ad 
sajegcst&y »y ;«>a&.l fitnel voyooiiijtaa frca tha aaalc Iowa o£ non-
aqui i ibr lun therrxxlyruvUca a«& ocso.^rad with tha aK^erlaaiw 
t a l l y a«t*rmlnu<3 valuta* i t woo aoat< that tha ax£&rtoentalxy 
^^PajF^a^awa^™ f^law i^p^aB vaiaawao^*^p» ai^^^^^a'ap^w • • • w ^ W ^ ^ F W ^ W ( # • > * • ' ( • • ' w w i * v * ^ p V a^* aMaa^'^apaw 
aavtatioa baa baao attributed to tha v&rioua caaaona ooat 
notably duo to tha totecactloa of Ionic apaelaa with tha 
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SUNMAJ»# 1-
1 J , 
-rmienort pPDoaaaoa occurring «carea» o.jrtl£"i«i<al r«a» 
fe*tMr*a« oepsuratlnc ^«©fe*©.lyts® solutions hnvo boor. or*» OC tfoa 
root vidoiy • tudlad ojioetjeoctanleai. and biooioctr ie shano-
isoim* and have attiaefeod tbo • t taf t t ioo of ifnKS0tl$atof8 £xaa 
vurlc.«o aiaclpl ino* a*g» ct*Kv4st3# cnaplea* or-iirjoora and 
b&oiot&ota otc» v-hoi">ii)ts ant: cfcaplomi one iaMm I K M U 4 I I K O 
tc tsffcVsr t^oncj tlio iftaci^JUBao os; turaiiiitawrt ac* that with tbo 
fceetiiodgo a© ^ainod thasr wotiici fc*§ a£&o t& fiabrlcota fasntotonoe 
o£ *»# dte*8i*t*a iMonottsSf or yBD o^ctJk-vXi • fcttoiosiato* bourne* 
vcAiltl 4£?*a to yn» thaei an #ia;.*# snot-ola -or tho sfefvle&ofci** 
coii. nvjr^r^jrieo £R tama o£ om£Mj-ildt%®& jfcyslcoehaeilottl 
pr;.nciptos* cte .aitkHWwXo apouiit o& ^©r:; jjubiiahoii <3ori&t 
tbo ia&t «wo «©eaa®a toati&lao to tlK> Automat c . varioco 
Arsvootiflfctors in th io Sloid* vocit i n t h i s Sla ia i s ecT.tyri-
i jutiag s ign i f icant ly to tho seoaede fgossaffit? end vt«/aW 
osl tsrt l bsirr, o i a i i mankind* 
. Stt* litsjpsturo I D booh §om aooesibtee cwrtoraro 
toeti»e*0«^ and a pAioatlcos i s 2ar too asctottolvs tso nor t ic t i . 
Stis princtilE«ii VOAUEVOO oofitainifit s ign i f icant saetico* c© or 
t o t * U y devotee* to poptorone oioetSQCtMBlo&EV a * * by Ciacfio 
iE>, Marinai-y i&># ^tain %7), cole (G), ^;etK^&rayattalah 
(2-11) » ifc>ije Cl3)# Acndt ar^ l ;togx»r iI3># ionaey U4i , * otyk 
and ^anaoeh (IS), i^atar (16)* Garlic ana iiyriiifc U7)# cecien 
and Mikuiocfty US) , .^ ecdkiOD ana Ccno (19 A Harris 420), 
ciUo^A (21), Bitter (22>, Kiilaiooa (2D and oth r». Conti-
xui*K) aorlaa ere aditea by :oty;, ana aeceeek (15), siaaraen 
(24) , Denielii* aesonbera end caaonboad (2S) • Application 
of i»es?&rana oLectcoetexalstry to yie ld act iv i ty e^naifiQ eio©» 
fcrodoa ana amply dascribed in hooka edited by i^aanraan (23) 
and t/urst (2?) • rte^rcua rocoftt voiuraaa era osoosw^-ad, in 
•^ ai*# with E*e«t>reiia electroche&ietcy C2&-3S). t^ owev^ r* this 
f i -la haa ^rwstttead audi a variety o£ row srsaaaurin^ deviccta 
and haa cxsiaocl ao fna*ty analytical iJO^aibliiticsa in to*r*a of 
rvm analyses and sew dotacti. n ayatac® tttat i t ia wary iiicoiy 
th t additional voiutsoa wil l aooa a:poor. 
The mil ia a Cuadinantei unit o£ biological activity 
In cocant. years wo have ba«tm to recognise th > degree to 
which a i l ce l la share a lar^e ort ion of the prindplaa we 
c e l l the "Machinery of l l £ e * . **e have leernad that c e i l s , 
whether they ace pcoteeoehs e* tmmm i l e a * c a l l s , duplicate 
their tjerotic notarial in the sees way, u t i l i s e their hero* 
dltary iirforiaatioa to sytttheales probeina in tho *sae way, 
handle tho tra-aror at eaa&sy la tile serae way, regelate the 
exehancje ot taatarlais in tho aacsa way, ecovort char^lcal 
o 
or**g$ ir;t& voxr* if? fcho game ttay# ano oo on. In soct a fair 
fufxlorontai biocfoanical di££or^ «r--"Ji» could i^ o Uotoctsod ; otMoan 
col lo ©£ various t^pcui* 
rha eo i l ia a locvta o£ cho, leal otructeur* a«3 ftinc 
tion in which & continuity ©€ ptopaEti ia la maintainod in 
• fcha niaot ©£ dvaaticaiiy aiStoront and a^**-ctiafwgitsg omlttm* 
wmt* on© Jte'Xjrtant faachariae* hy which tbei co i l ac&iovna 
thia eondtaney ia th© ro^ulation o2 faowmont of caatariais 
t r te tho ca l l Ir. or out o§ i t« Svest5 within ttk? c o l i , patariala 
ara not uni£o*&iy distribute*.!, sural hoea alae a raciic* ro'-u-
JLati^ a of tha iist$*6fia«€a o£ tao^eiaio ia -"xx^untacad* Vo 
aci.iovo tlala coguia&ary ecntuKu tha ©ail ut i i l saa a dai-icato 
ncx&>vano' Qixwt 7SA° th i c . %<hich can *»&*•.« in t**> Olsfcinct 
activities©* (X) i t can diatl&tiislah aracttc tiil'&ssa&t moiocular 
ape*ciaa# olouint Oown the diffusion e£ aorsci aubottancoa 
t , r o u ^ i t wi.iio allowing others to $*oa tixnoat unietpadadf 
(2) i t can, with tha h«lp e£ tho naoaaa&ry anavey oouseaa, 
brine ab©u& tha tsanaport o€ tutorial against di££uaion ^ra-
diaata althor itafasd (aacmaul^tor) or eastward (awcratioo and 
oocrotion) • Ttia paepactiaa *toUb mmt*m mm mmtmmm t o 
ragolata ontry and ax l t o£ wat^riala a«a of pelaa laportanco 
baeaaaa tnaintananco o£ l l£a darmnda upon sadb mdiangaa* 
?h& rovjraoi.t of net?? r ia l s thsouijh tha aaetosana ia a Oyootnic 
pttxaaaai t o l iving co l l i s novor in ^iUiiibriura with tixs 
envir ravint m tJtr.io ©£ taafcariaia acroaa i ta reantoranoa. In 
4 
s««£?fc# a c o i l i r ac** l ^ t o ©*mi - is^ritm t-ith tho 30iufe*a In 
i t 3 r*r;viremon£ ia Sood* 
i; gar*>rai« ona o£ ta->a roo t ir.-Tcrt-oRt: eacipomBfe e£ 
tft® ,.43€S|. i s tfco racc*»st*tt« *R;icb ra*vtu^w3 ts*a0 fcapafcajJCMrt o£ 
o a t a r i a n in tita ..xsdy* o««> sfto jxaoaa^- o£ food sfcu££s ©£ 
ca* i s» is. U u K*?v..'iroo *.iAis\K;t-.c*i fcrasio *trt tuaii&a ear© ci. 
tr«3 r«otabolit ioo» fctiicti lacva && i*o ror.jcraacl a s tsao&a
 truck.etu> 
o r iidaottcua -dCfc-Cittcta £«OCR UX* ~j©c3y» *{*.-' eo««i ix»:it/sxir*ao 
•aro fcha &h-&tam 4** i ^ i d i t ha t..^GAcOK£>.*:deoA*y a i r fo i l 
arcs ii5Vials^*# unar*<sr> 2©rcr>i# tihicii c a r r o t ba t l lsaoctod by 
to rcops o r Kniwsa# imt tifcleh r*iv .^rtt^oi-^oo «sro a s rocu aa 
*w^ ,- 0l3»-"*r*t;i<"3's r-romra t iar i or) t h e arjafccry fcaL4cu 
*-? a s a e t and ©or<r*iofcc* ^iizittlcm o£ &£•;« raarabrattG i s 
ofc ^r»o3f;t clixgleuifc fco cabo* *JI sdi*'4a fcoma, iieeoc«Jir.<c 
t o »o*iiur (3a« 37) , o nxxabraDO i a a ^booa o r s t r u c t u r e 
ta**MvQ+zd -^utaraaB tvc- nfeases o r cx^n x»rtDen%s which cbs» 
u ruc t* o r cocnpiaftaiy pravafies &ress s o s s movet qy it, boewoaa 
eha l a t t a r , Uefc j oc s i t a m a s a t * , with v&ricua da^roo o£ 
ras&riefc&o&s a t cuast o r sovurca spod&s a£ r-ur&icl a s f r o r 
ti'io ana eo e£;a otfoor o r i>.;fcw ..or. u^o iwo o u j ^ e . ^ t £fcosas e r 
eer^iartisafifca* end unicft t*K> --m>y ac t i ng a s s £*3ysieoc£Kx.ilca& 
«) 
accost. .£-;;£; t o i t o na^airo OIK; &!KJ e^jpossitiuo o£ fc«*o t*oo 
ad jacont ifraaoa o r eed,"iart*».5ttfc*u ir* almnAo toosa i t i.3 
clJdccibod ao a ;fiai*3# usua l ly t*Jtt3ic«HpfS30Uo, a c t i n g aa a 
b a r r i o r t o t ha £i©%? o£ raDl-xsiiar «»3 i o n i c atxueiaa pBoaant 
i r t h e l i q u i d s ar-d/or vapours con t ac t i ng tbo two surSoooa 
(9) • Tfvi term bofcarordafoocato h^m o-<m 12.33O t o l rx l lca to tfco 
i n t ^ r r a l ffeyolcal -Jtructuro a**'- vMttJrtiOl r^sUso-chor^loal 
porCosmance 03-4©)» t/rcti t a i a r-©irt oC v l % , r o s t raoe>» 
^ranoa ir. £«smraA a ro t o ba ca ro le r ->d iKjt^rot^isooua* 
d:?3t>it;o tho -.act t h a t coiWQtttlcaaii:.-* m r ^ r o r a o pro^acoU 
£ru^ cohorout o^ls tovo boon esail^J lKx^or*3Ctta (2Ji • 
t r a n s p o r t • in tha alxtitso utMutiois i irai t* ttso £rlefcicn 
coa££ ic ior . ta t o r raaaa trcms,:orfc bv a l l u s i o n o r f i l t r a t i o n 
a r o ln to rcc f tv? r t lb lo t>y c^nacugar rocli»e>eal cai«&icc# on<3 
..jot. can tm gg3Lzta& t o jvcio d l a t o n e a and firoquo- e i o o 
according t o ronton ualfc nooo la . Aa lone ea tfraso a r o no 
pr»£orrad leglona of low £rictiof» 01 t i l * woafeaaa*, i t i s 
i s o t r o p i c on a n c l a c u l a r i avo l and l a conoid?rod t o bo 
i owcenoouo . Uniformity o£ c»ah on a poXocular aoaio l a 
a i o t b o r v i v ok i*» - o o m i t y , chanaol £cgaj s e l l a ana l i q u i d 
oombranoa a r o u s u a l l y !XJ CKjorjooua oxxi two pftaas aatsbrajuou 
u 
ci#afiy tK»toroi^noc««, .»« t)ia».:;A.a-i., ho^awar* ia not 
a* way© O33o- claX 441) • 
i-«cjl>rai;-^ oay bo aoild* li<$ilc# or &em (4ftJ aca* tbo 
oiitor ^fcaaaa ara usually l iqu id o r ociicu Aithoutfi i t i * 
gc*quar«t*y mm OO«K> tfcas nacfetanoo a m thin in arm f^tMHfr-
mitm w&l&tlva to th<* ot&ar two dUi^^A-arss. *tila rjnorswrty 
la ©ray Swertiotsai or operational • in orvt-jr to achiovs a 
r*»oarus"abia chonleai cfoin^a or «i4c.-tcobhanlcal ogfioct and 
%& K*&. a ahar-leal o r aloetst^baBl^ai feaaattsanatita cm a nan** 
l3«®fKj ©yaeap lri a cwkiCNDttblo tliaa> SIOBMI t.sm.:«2 >ort ctsiataa' 
x-ro ortiy ouat h® mwcmptlX*X® t o taRnovai atoantia* iltua, a 
eh^^a In pcsta8J-tlAA# S.lmi0 or eoneafttf*tic#b (anone taar*y 
v&sr^ ijp*, an& tiKjaa^gahlo rsuortltlaa) e&guie^ s»artv4/j t£iiaM* 
r*ea9oa ouch tha t cr/2& I s co^rasabla with tiia o*.>*arva» 
tic*: tlere (s> lis a naan dl*.£ttaie» eoo&£leiantJ» /^ittaood* 
i r rovular ly afaaxsd E&sabca&ao ass canoalvau46, caeat thao* 
rioa aaS «r>orlG>3aea a n eoatr ic tod to oyi»$a«a with oua-
atimnalo—I o r aiharicaa, ayaeotrv audi ttoat trana jert 
oeourt mmmUmmlsm* tfce x o i r ee t l cn i » gagalia* €aoa# 
plana* avutjaanaa o r alone A rodlua in imafirrii'Mim irltja «§*»» 
rloai a***** 
Muwtmii ua aft* o^i aid o»a t o bo gosoua ©c 8Oi»»i)0ceua 
OapoTAUc,^  upon the aKtant o& jjotveut i-ot^cjur^ci^-r. ?<*)# A* 
i 
ti'*o mmp&xxam oxtrarao aro ranbronoa which ACQ ron~icnie arad 
ce r t a in n»Qiicl&ia traftdporta^la ar«ei^a a t aquHibriura. 
Caraaicss* quarts , outhmcoxo e*yota,i# ana «e£io» ££jjaa bafc-
waar dota l Qiactredaa or aioctcoiyto bathing solut ions mm 
so i i a taar^rom oMaexrxlao* Organic l iquid £ilno such a* 
hydroearlxfts ard £iu©r©caj&«*5s in contact uitti aguoooo 
s ioc t r a iy taa aro llcjuiS mri>rara a^acuioa, At-tho otlior 
oxtraina arts iJoretia r«3isbrei:";a-a» wuidb can ho aoivataei a**l 
v?ili cuntair aaet< ononta £rar tfca c*st3ff pbaoas. ADonc 
tha&o ar© non&ottlc fiiifSJ© aweb ao ©31JL©J£KIBO# irorfcanlc 10*0 
a: d loosoly caa^ttoaaod p»*3©ra Jj» e t e t a e t t?ith acjucsoiaa 
solut ions* 'Shama faatsriala a^oorb aoivotit £JCOO fcfco atursuun-* 
diJit oactia and raas' aiao oxfcroet otihor ooutroi Doioeulos and 
ior;ic s a l t s , -.^no t;i6oly att&liog ar© ti*>3Q raanbmnao G£ 
£X>iyelcM&rolyto« ('* ^ oiid" itjfi csssfhontpra)» o<3UO£Aio-ir*-sia~ 
c i^ l# organic iicjtiid -ilactSBlytaa) {**li«2yitT ioti aacSionoaEsJ 
'•2,!>ll>, various gaarctmnt aupportod itx>rgariic Esoci^ifcatao 
(4 $»££), so l id i«m conducting o lac t ro iy tos , i&eiuaiii£ oi ivor 
hol lars* r a r s Garth £luQ*4d3S* sm& ali a l l a i l too t o at*i 
l o e i i w — i 1 l a s t s ; cUrmitf (2^#27»5«5,57) • M i o£ tftooo *aate~ 
r i a l * contain loote o r ifonisaLOa troupo vitfcin tho taoefecanas 
v£;ich a r c oasa&io o& tranat>ort u*»ior di££uaiva o r o i o c t r i c 
f iai t i Soroaa* In atfditlce* thoo© oator ia-o ^oaoasa fch© 
£*o^arti->a ©£ rjoiDoity* '•1tuy©*.cjctroiytoo fca£jt2 tc st^eii 
o 
rapltlly by oanofeie ppaaouro urivju U^A^ o oi .aci.vordu 
«ato.r# whllo fciia l^r^or- le oaifco have* jr*t> tstfotkjuf*qy tx> 
hydcc»€4U Clang csani^ ffsima «ro cc»;>Aicatwsil lay #l*^ifcanoesi*o 
hydrolysis c'* ^"^ £OAy<rtoct»alv*ci uur i r^ upfcaias oil mator 
Tfoo fcoKjuarit tsaa ©i. "ctxirootT auPuneharwH' iiv tho 
FxjdbceiKi Xltasetuco iu usually urioouKti aiactytfoafcafcieally* 
but, tiooo -TSOVKHI «ar; intulfiivo ghonlcQl OoacrAiJtion* for 
<aaeeBEiplfi# *charged" Eonbfianaa ujoolly co£or to oi^ctxei j to 
ror&irntooa aucf* co oolid arxl l iquid ion om^onooro tsriioro 
tbo £iJK»d and nobilo s l too oro Uxs "fiterc^a"'* actually* 
thesea n^r^-tumo csro quool-o*. earonauurau i r fciioir 'bulk whan 
t!«3 tftlcknotoa I s l"-ircj<* can'^eioe u i th tho ixaby© chid-noaaaa 
Gt aach lnt<>r£ac9* uaaaJ^iacttsonautMUlty &JQ£W t ha t in 
ar;r volura aitisaaufc la rge cwar>a«»d t?ith tho diatoms© ootwoan 
ions* tho una ©f lcr 1c chor^ao S • ^c!^ « O. £e tbo -itorev-
ture* "unchartsxT cnrctaffwia aro thoaa* llfea callophano, 
u i th no CtSMfi obacvaa* 'StUs f vsguoati v uaad l i t s r a t u r * 
d o t i r i t l o n orovidM so p U o l for l i p i d bUoywr •wabcoooo. 
which ac« a loc tcoe ta t l ca l ly neutra l o n y in ttoo atotanoo o£ 
ch~.rr» «*wria» and in tha fiaonco o£ bathing solution* 
whoso s a l t s posaaaa protoro- t i a l 3c.it5bij.ity o£ ar-lon ovor 
eotics* or vie© varoa, but or* ujuauiy e l e c t r o s t a t i c a l l y 
*1 
eguitffpd L^ an OKCVJOS at icaw oi one ait*. In ssojsr>aA oixtxo** 
fcicaru *hic'K byt2*oeeuc£»or- nvor&MKiiij-a ant* roar:4>rai*QO o£ Uiiisonyx 
of:hor to r der iva t ives ) , pfrthalato, and aobacato oatora aro 
OarenaXXy sv*itcoX in tho -!«Qoonco of rcoot bathing oAocfclOw 
i-V***©* *«fc nay bo dhorgaS ^X^ctsoatatieaXXy* clapatxiinc! on 
thicS^nono* Xr« tho or-iaoneo of nautco! c a r r i e r apaeioa wtildh 
^veCoffdRtlally oolubiXiro ions of ©rsa alryu *?ho uao o£ tho 
tonaa "ehargaff* onti ** uriehavgadr* to ckj-scrlba e*octaR?iyfca or 
riOr>-ciAoctiJR>lyfco raao^rorjcm haa £>..x3i; dXaGcurarocl unAoao tiho 
xxociaa -:3ioct>09tatULe eonnotafclon lo involvod (41 i« 
tagrtsronoa iaay bo beoadiy cAoaj-uioU into :^Gueai ar*3 
art±i.iciaA« tiifcurai tTur:4>ranao aso ew^iaorati tx? possoaoa a 
£unc scco^&ai. unlc Dor&r&na atisruc^iso t^lei ; Aa a Utooioctil-ar 
Xaa£Xat ou Xlv&g u i tn tho l r loxar t#oUi« orioijcotl couurtia 
fcho t*>o aiiuouua itiaooo oi; &XJ ©aii# aixl peotsoin la auptx&od 
to oxiat: d o ;o to tho <jolar tioatia o£ tho l o o i l a t , *'!io 
fey pa o£ t^ hto universal otuructuno l a obaanfc in arblflcXal 
nonbranao* 
KiVatmlnBroyanaiah t£) has <lvon & claaoif icacion 
of rwrfcwonoa on tfeo baa ls of i t o pr©pe«teioc umlar tho 
hood©* (A) Operationally uoo£\U norforonoo-(1) iteeio^onoous, 
end (11) tiot soganeoua nanbranoa tinlefc are? aubdlvltfod in to 
ia) noo ralnsoread autijranou, «.b) £&.>ric '^ac-ofl « r *nln£orootl 
i,< 
nenb£*aiu»# id parl;>?Gn33 fiomad te\ cfcor l e a l troatrrasnt o£ 
©thar f 11ns o r tKKsbrnnos, C«D £m&>ras*s© CorrioS b* tlse 
m-cftor.ieal fcsoatndct of tho mwabitjos £orrox»g fnocaaora o r 
poiynsm* a m CQ) mm&mzxm toamC by ftKaeochamleai t x o a t -
poriti (n) ftats&ra&ss t o aojeve a s lao&als fo r n a t u r a l taaia-
branoot (€) Composite a;** o t h o r a r a c i a l sacK&ranss* 
i* CK3srAjrQ-r>3 con ix» eafccK&ri«3c3 ocotiffain^ t o trttJtftar 
i t c o n t a i n s s i t e s £or *ori oHci^aage o r i t i s s l ta~£roa# and, 
i f i t i s an ior* aas^i&nijesr, accutcUtf.it: t o Uto thar i t s o^taa 
aco £iat©& o r taobilo atxl U*.:sthor t t » oitocj ant? t h o t r eountor*-
i o n s ©r© aaaoc la t aa o r aiaooeiotoMa. i*hl3 t y o OE c l a r i f i -
c a t i o n has l>-.-on p r o a ^ t ' i d b^1 Oiaanrsofi, v-aneb-ion and * Oi 'wr 
3 1 ) , ^tv.'so au tho r s havs* fxxxsv^ir, r e s t r i c t xl t t x i i r dl.o-» 
cuoainv. t o nora>raiws vfcoaa ^ ro^r fe i^a aro ccr;aiOoroa t o --*o 
horcot&naous in t h o plourscj c£ tho nsrJbrono, anC: have avoiclod 
o x p i i e i t l v with the ooEit4.«Kitloa which r e s u l t e r a s e i t h e r 
rjopsoic tKurtkranaa, ir* u: Lei. loco* oa«% cuwas&s occur >2), 
o r s i r i a a rxsnbranou, i n t&icb s t a c o - c h a r t o rocicsos o x i a t 
analogous t c thotso a t L-D sociioojiOuctor j u n c t i o n (63) , 
UnliHo t£u» c i a s a i f ioa t i i4 i basod on raonbrano ot£U&» 
tura« nwctfararos a m usual1} c l a o x£io<3 o l t h a r on t h o b a s i a 
o£ t h a l r nutura* i«o« coharont 9 3 ! o r o thoru i sc* o r oc t h e 
nti turo o£ tt*o CJUCK;.-icai raactl<--n inv- ivou &i. c h o i r fcrmfttlcm, 
i . o . arSditicts o r crji ionoaticti r o u e t l o n . -bo ®££orta o£ 
v^rlcus wori'.or» havo fcaan ti4jfict»2 towards* UM ^gayarVa® 
i^rrsbrama c£ ^coO cbaralcai. OIH3 rajciKii'iloai s t a b i l i t y and 
CavouETtti-.jlo o i jcfcrlcai parfofEiaiico switafola tor IiHsOaraasital 
transport ©tutUUm and fior aj£}Alc&tia»ii in aomo industr ia l 
operations aucti as tho treateiant of broi lah vatar* sftilfto 
water conversion* o t c . # (n) taiUdlno su i tab le nodoia t o 
rafcrjic tha pr©i*3rtl->a o£ natural BKasdbranos* o?*a CO r?rope~ 
rirn- coBi&slta nwnbranaa ccrfcait in^ eot ionia and anionic 
aroapi In su i tab le arr&ncxamvnt t o damanatrate and to study 
the j^aicoetvaiRieal **kHtoncsis aasociatatf with tho r s c t l f l -
cat lon of a l ternat ing oarront end othar «faelikl natabranes 
for spseix'le j ^ r o a a a . I t i s vxsrtbwuiJUs no c&tition that 
ooat OK tho ta&rfi ccnosrttliH; cototpry <") ooaiass to x> 
Olroctod txxmrcia gissalnt, &u£t.Qt->±a rxr^run© oaeoria^o ±-or 
£oi>rlcotinc o s tructure for ati ioctivo desal t ing o£ ooo 
water by appl icat ion a£ ijetaaaure* itaa aosfc eaaronly uood 
notor ia l £©r eas t ing a nonbreu» £or Uoaa*inatiQtt l a 
c u l l u i o o e eeetete* althoutfj* polynathacrylic a d d (ifVU# 
pttanolsuifhonlc ae id <PJA) # polyotyrano sulphonic a d d 
(cu>3&) end ea l lu loao ootoro havo peeved vary uoerul <9»U)» 
In eetscory (B) >iiayor riarihrnnooj f i r o t conaratod by 
rsuollor (44) , have e o s t widely bean used as aedel for l i v i n g 
c a l l s and tho s tud ies nave elver scnowhat a b e t t e r mrlsp 
ataixlit^ oC tho structure and function o£ tho natural nocw 
brenes. rho tauei^ranoo OL category (C) are qu i t e nunoroua 
UO»«l. $£-£7)* 
1.. 
**vfc e m tJaa Ife <®tm thought, tsfcafc fnettomonc of 
aufcataneoo tsupouct* taaafestmoo «*e« dotomimd ooioly by fell® 
ococaa&vafclon gc&aiiMsfc* fh ia 4o truo in eooa instoccos, 
but r-ova;-ont a t a ^ t a e*:^corstarQU.on ©WKUQBfc has baan 
oboorvad in aam othor CN&SOS* Fur oxatnpio, pofcttaatw l a 
.cjuaily ajsctanulofcaa ixi r iant orx^  animal c a l l s to ft ooneaiv-
tratiC'jj cany tUsoa tbot £r* tiio tsarina aurcBuadln^ *&* aa l l a * 
jwch tuparisicset sm$zima ox on&l&uuca) ©£ anarw £©r the o s i i 
ax^ ii«Mi baa® eoi iod activo tuaenapeca or r^Ktyai^olicMtily 
linlsad trof-a.ort.. MUio th&fc whlcib roapot^aos fc© a corio.ji>-
fecatlon faat&ant jUs paaaiva eannapart* if*® tao? passive 
tranasevt houavo* l a ftAolaodlzifc bocauixs «bUa fcbo c a l l way 
i * passive v i t h r~«3&EM5fc fee* the raoverasnfe, m© d i r^ct loMU 
movanQnt ace©®** a ©oil raoctseam can ocssur uitftotit tfca oaepor--
6 l t u r a og anartfr- i>y tbo poloculoa irweiveti* ^ inot ic an-arty 
aeaounta for remderj naJtaculer novonants arxl tho chamieai 
potent ia l or^r^v ©i . ItlKsr ooncw&iatlGii e£ a par t icular 
substance cufcalda feho c o i l «hs» l&alfls* tho e i l l , vhich 
t Ivan «££actl%K3 tiiraefcior to tho Dcvacwnt, l o cliaaipofcatS 
a * tho polaculaa o£ t l jat aubatx&ca cu&sitia tho c a l l novo 
In to «h« c«Xi ana roduoo the cc^nconfcgafclea qpartinrfr of the 
oubotanoa boewmsn the oatoitie and inside of the c a l l , *l,,o 
torn ac t ive transport l a uoo<2 l a d i f fagent ways by voriouo 
authors, a© d a f i n i t i o s bclnc a t rfssant sat isfactory to 
ovorv ana (00) • 
ti*3 c u l auntMRu» lior 4BHBMP&O water poi.acui.ua aofi Lmm o i 
scioil diaouttar* tiioro i s oviCoi.c; that, otter taotoeules 
tocem attached t» tfc» earriar witJi vi<ich t^ »ov £ona txmpLmt. 
im tho e a l l w jf^reuno. Tho CCEVJAOX rnovas tire aubstanc* 
acrooa tho r.«E?br*n© llboratin^ i t on tha cthor aitlo. Sine* 
tha carrlor «4ileh oimttlaa tho molaeule* Bxcm ono :ii^o of 
th« r.43fu»rano to tho othor fac i l i totca dlfftjaion, ouch novo-
w&m la spoken of a a a faeil ltatoti diffusion. Pacilitatod 
<ll££u»lon car. bo diatinc-ui^hod froc* atopia dl£f£tuilan by tho 
...to t i e * o£ i t * «ntxy ralotivo to aonooittfatlca* 1?*® £1UK 
through tho »*»l>raB0 t*y ales 4o di..ivi3i.-.ii ir^crooaoa ilsMferXy 
with iKuereasa if* ociie >r.tr:itloti o£ gubstoncft, «hlla £lvm by 
ftaciiitataa di££udion isvcjlo oxf with incroesirr cotseantstt--
tica* rhio i s thought fe© t»oan that th# c&rriar altoaa Ae 
tho crjanbraiw boouttia rjoru and pero coen iot«l> occAii^ Lau us t l i , 
whan *aaitia&ai al tas can ha occui4oa* them i s DO £urthar 
lncreas* in £i»K* * gtMKsenen* oaliod #*t»ratlof}« Although 
the oarrior OORPIOX ffoquiras energy <** activatico to croae 
tho Bcatonum barrier, l«e« a&ttrey i s roqulrod than for ae t l -
W M 4 di££uoion, boomatt of «h« aff ini ty «f « w «Wrt«r «or 
cotsimwiniu <««poeiaUy Ufdd) in tho Mffbnno* tfe* flato 
for * given #yb»tnna» la thoa»£oc» eroator vtaa* • aarrl*r 
lz inve lws their* in i«» rihwuii. tt» frtnafct— 0* racUlf te id 
diffusion r >a«ibio thes® of active transport* 
l i 
JSofc nucti la i-Tiowr; o.i tb<ai csKri'i&fsiara ©£ active trfttsaport., 
aninftl oaiuo *»** rcicfoofgatilacw* fwtfij aufAjostlcinft gor tb» 
aocfe&nlan of. ctiv© trcu.j ort h«v& «pp8«*r«u in th* ilteraturo, 
ineiudlae a wor. ix:^  nodel for ion fcrft&atorfc* *jutsaac£@ft o£ 
those feypoehftsla* lr*ciU*&i.i3£ §lv*****9 .^ ixi r»£or«:oaa to otftor 
ilfcarBtwrss* • « • ftvaliablo (Btfaftrdcfe a**2 scffumrt* («$)_, «vaon 
(70) arid ttnct boclt ©£ ©ail ftiyoielogy by c i ta* lj96))« 
thoori&a «#* £**& tetter sa^rt o£ ct*&r$9«l or ymti^rc^tf 
particles aesofta oc**«owwi c©« b® ceuttrty Aivitlftd ftceorcune 
tc rfehlofi * 71-73) ii*t» thr** £*?a**s»i 
CTowp- on© o naiCtova tha ©ar^eum aa « *ur£aeo oS 
discofitl-'Hiity aottiJH up Oleics :«*::£, r^l^t^a^eoa to th& 
paasa^aa ©£ is£*« v^ r&unsa r&i^tii-r or lcr;le s^.sei^a i74,7f. ) • 
'Hi© driving £oroas **o t:>-o tU^f^^e^s o£ tins $©rj©rai c*jar*l-
©£ . «raa3U o or aAOctrlcal c***sicai potoRtlal am j&c&utiaa 
in tfes QaiK»r*U. efc«4cai ;otantial) • Gseup t*w> cct^ldora 
tfc* immrtunro «* « ^BftathftiooinftfKf Uatgnoauiato *fcaaa oi 
Cirito thltfroooa in tfnlclt «ftw i t i r t t r o u i a c ^ o£ tr*« gam* 
*al Ctaialcftl potftfJtifti t e c ftft drivix* gereft* (78, 03)* 
Ccnvoetien taav «i»o eontrtixst* to rart lc l* trans w t with-
in th© ooribsem* Croup throft coi oXdoro t*w* raarcbran© ae a 
aoricw o£ noL-otttiai anr^- barrioro iylis£ o&© bo'.iws stfi© 
otftar* ti-tm £oet»i.;'it iR CGntsaot to ??roc^ 3» an inftocnoge* 
r^oeua Ir.fc^«g**U»t<a ^aaao iQ4*»0<3) # >•*•: Cir»oc?ttA-.ir} s^tJUu 
i s t t i c a lis Coxfnad due to t:'*» hi*.hor • ^ Ksbabii£t$ c&. tiDdio^ 
& *ert4ei» ir. tl»@ i*MPti<u*a yatwoati tw-wj -s*cti.v6tuc43 t^r&Q3xuc^» 
*t*® €2rAvlri£ £OCCMMI atriao £fon fefco di££arafiea(i bet»aan tn«i 
eronait ion ptofcabi&Atia* &n ©m**ifc» a i r a c t i ^ s i^rswa^uUstt-
A&r to tha r.j*abran«a. 
ghoy ar» boaod. St 43 lis &act to© aclJaiBQ&ic as taouv thocrio® 
oescttpi1 intosEMxUottt ;.Joaltlans* **> c^thor la *JU,ais to ta^o 
tfco via* tha t oaa o£ tho<M tpaawarri* i s r l ^h t an£ tb« 
©t*Ktr vrot»£« Tbo various &meri.9tt<cm8 «»ppl«a*nt «©cfc 
othor* aril <S*7*n6li:c> en Uaat ays fears undor eor^«ldar.]ti- n# ©rjo 
of th« thatti w i l l '*rew» tfca oa®% auitabl** I t way i*3 afcovn* 
ios- mtim-l®, t h a t vfcm$ tho ntsctxjr oC act ivat ion tfcstsofrOA^o 
&3COMI *o*v 4fir^ »o# ar*i too Oiwtanco t5o£t>oar. ^*o ia t tSco 
TOirit«3 su--'Aci<3t>ciy «©aA*# thar Lgoupa 3 os^ a 2 por ta in to 
aaefc ctfcar. - t«*r«4&l£i) i s al^c- fcaana feNat»a*D cseifti* 1 
Um e*ftorol mdbtmm on lrt*veg«ife-*o tskaaaotigmaleft* in 
fcaroup l « • *oU «a i£ grou > a# i i f i t a r x*i«U.s^aftl|* a*o 
aaats.hxi ^ .^Jtrjoau ax* , a r t i c l e -*u»j»a 4t£ ^ ^ £r&vif!c fctffess* 
l u 
fcwi^C to tbo &!££ >rlnc: char-.<5fe\.*r3 o& tho driving foreaa, 
group 1 i«» tueoafcad aceocdl&& to t&a nathod oii " discontinuous 
3y®boraaf*# ami t,iou:^ 2 acet>**3ir>i to t*sat o£ "cositiJPtJetts 
system** * / « l&fcafcfutlon its fjfoutfl eeroaa t l» caoefevano 
doo* not ao a rui J y ie ld a IJJKMUT fftlafeionafeip boUxwm trio 
£i.vu* a?xl tfto keriortu etiomloeu potoiitlal di££a*ane*s> coly 
for 4tt££lcl<3tttiy araaii aifforafjcoa doos &rouj/ a oarsg* Xnto 
croup 2 a£t>r integration* Xn triia aonoo grou^ 2 io taoro 
Qoaorai than gcoop I . croup 2 ia» bovovor, lraEorler to 
group 1 in that a nts&ar of idoaliaaticno nu^t bo Aoaurod 
tm&otm an owpilcit integration can bo affoetoa* ;:irfci«aod 
C23) £ nds a eorroefcion bataiaen iicaupo 1 &rxl 2 . Ills initi«u 
£itm oqfu 'tion dif fsrs from that noteiaily usad in tha traat» 
rofjt of wccr:ti£*3ouo oyataciaf* In iffrw::irGib4a tfxirfxsdynaraiesu 
'i'ulo troatnont o£ Kistaioau bso boon «&avalov*»ad aoxi mdlliiod 
by •.rijib^i. cr; a laroad i/osia* I t my £*Q sold that the thoo 
rloa c£ grour^  1 ar» based OR tho ideals ox c-taaaieal thdcno-
dynamlce or gua«l-th<*r*ooayaanie vtilch l o restricted to ieo~ 
thermal «ye<aatfe« rho t***©riaa o£ croup 3 , a£*rt free being 
•***> ti.tmnmt m& r e a l i s t i c allow a batter doocriptlon en* 
understanding e£ trana$»er% snanojaeiia m iiinj^niiima and era 
uaaftil la dealing v l th mo-isothexoal syeagne* *fc* theorteo 
of croup 3 ncovida a general and unified vie* agftlleahl* t o 
systems o£ di££orl»t dovrooa ©£ COB* laxity* TSaaaf of t**e 
theerlee baeod or, the Mamat-^-anck flux aquation ere placed 
I, 
$M the Siraati &KMp ^ha*«aa tiiooo ci«uin« vith fch* ^riweAs&ae 
of irravoraA^a ciseseaod o^cULOB asaS th® choosy of oi>30Aue« 
roaefciots ratas ana g&^ koaa i c t^ »o 2nd and 3cti GSDU^B rw* -eo-
tivaly* 
•ftm thoorio* of tho f i r s t t*c*i > te»vo tho ativantao* 
o£ bolnc relatively ai®p;>l«« For ior*-«*chattc* noKtbroaaa, 
ho- ov^r, thoy or* o£«on JUiacJecjuoto. iliae* th«&jri&» dsftl 
c&io£ly with rocoaa^» occurring %ritt»i» tho irwrabrcuta. fee 
stseh « fHrpooo t t e tfcoositti of tho ,?acore2 cscnp are £*©-.:«* 
«boie*« 
Thm seat in ortar-t tdiaarloo o£ tho saocc^ CCBM? ara 
ii>asKiti #leher ©ft ^aaWfei^irxatyts^ies Off on tho UKsfEaodyca-i 
sales of Irrevorelblo rx>c0,3003 • cho £u»teKi*ifcAl <U»£arenoa 
juAjM^thoraoaynralca i s not intorootod in p^vtiei* 
£ l « M « fcm «aifcht My that tho <jjua»i-th<i l-mcxTynnwl c upfmo&S* 
conmlatm i s taiOng * gnnpghot of tfe* oysteei «od pmouut&nt, 
tho «n£ f «cs> tho dhanoom vblcfa • w w n i b U oloetr lo current 
v « W orodttoa IB «*» 9 M » M J U m ^ l B f ifl t*Mjfc&t* 
clvoo directly th« «*f of «bo ool l* So «DO*1 i * reotM* 
Ta: inr* «h+ «nati«ho%» feoyovar* l a of tan not « • oivpl* « • i t 
nay soon* A rltoecce trettesaat would require efca kne*.\ic*H» 
of tha eampcmltlcm ©C «vory dl££ovsRtl*l layor cfi tiio <3JL1&>> 
&%cm vmm U ,<J . fcha ooa^atftxatictt "<re£ilaa of a l l s'Mtciaa)* 
Sinea obtaining tnia ir?So«acxion oscp&riiaaftfealiy lg uatsaily 
too ianithy a taak or awan <jtftlfea iajpoaa&b&a* tha $uaal-
thapaodynatnic traataigit i o Corcad to make aaa«R$*>£oB about 
tha aoftdJLfclan of tha ayataw. 
rtitt tlMMCPOt%xiaeiica ot iri?aiKiraii3*o nn>oaoaoa (a?) In 
cor.traujt t c <|uasi»thdcno<.lyrier:iIco# t2ooa ODC roqui.ro prior 
IU3CM»1M99 oi tJtc ccttcafttraticr. pcofiioa, :ft*® oot c£ «KHMW 
tloaa e£ ttocnodjynanle* o£ trv&v*%mitoi@ -iroeooaoa intft»» 
rai^i taa a l l oeotunrlnc, *£ftiima* (alactric cuunront* tiaat ate.) 
arse" "<3rivi«c foeeaa* <caea&igrsfta ofi chamloftX potential* 
o lactr lc potonticl, too ^oratnr • ate*}* F*o» ooaaravManta 
of a anftletoftt nursbor off * pnmr&mnoio&jeal GoottteHxtoti*, 
oil Sluxaa ana foceaa audi honoe nine tha onf cor. bo calcu-
lator without th* irior hrowlodco o£ the p r o f i l e and with-
out uaint tha cottoapta of **w*a«»4&Ao onorcy fwoduecioir 
on whAch qt^UthaiaoaypaRica ia baaa&« Fttrthataora, 
UmwwiM||iiiwii>Ii,j< e€ IrraaagalftAa ^ i w a i l a a^Uoafcrt* olao 
ia> aafeiitfttfhaflaal m a w i ajat AjtaLiafcaft MMBUM] of £iuMaa 
vbiati la not uewjajiafl by i m < •litaatidftna»tn« X« say be 
natttloAad liana ttoaa %ba dftaM&f&Maa) •£ Ixaajanibla tbaano* 
ayiiwniaa tiau'iiiaw a parol aa •win—ailaal aaa>irti:<lnn of the 
pcooaaaaa o i traiiarxwrt and dl^£ualon in aecferasia a? atom • 
Xte application ftc nonbsono • >8OO3o0-ia la a natural clou©-
loonont c£ tfco i&aic tlxxjtr} ©£ t-naac^r (GO) %?f:l€h has IwwMn 
dovoio.'*3d l# .jtavoiBon (74), -:odon (09), afectMkiaky (87), 
caplan C*G), I3©ars COO), 'sao^ior (3 ,4) , -uiatogi (91*93), 
ato«jon ami othoc* -' .VX>) in an OK&onoiva and ax:*sndinc 
xitoraturo, 
ilio theory o£ auat^uto reaction rata i*as bcjae appilod 
&o OifSuaion -wocasaos it* naabrattcNi by aovorol lnvoati<jatora. 
3uolli*#kl# syrin$ a*** **ottoo (««>?> eouo4A:>r©a too diffusion 
psooaos ag can® at tho bfcaic ifcorscrxartG for duotoiaiw, tho 
r rc*fth audi dovoloixvsnt o§ plants and orranlana, tboy pro-
aontod a dotAiiod In i t i c approach to diffusion which 
cloriCioo much cMrtabilafcaa ecAeoi^to anu rxevido icratua to 
a fraah arnroach to tfrg pc©bi«m in tho £i'?3U'! of bioAooleal 
diffusion, Tho ab^oluto vaactlon safe© troatm Mat of diffu-
sion and parafortino parnoabllity provisos a t.onorai. unl£io3 
point o£ viow QpUicoiiio to eyotoiaa of varying do^raaa o£ 
©onploxity, i t l a agually aooptftblo to tho troatraont of 
t h « l y i B K S a o i i l t i o * Ot membranes tO OLoCtrOiyfc;J«, t o nOt»» 
alectrolytoa under tho driving foreee of « concentration 
©red! JO t , act iv i ty gradient, and asternal ana internal 
potential oradiente* awollnaki, ayrint and R M W (97) 
treat lae on aanfeeane aMffueion Is baaad on tho "activated 
e*e«e* or t*» "tranaitltjti a&ote" theory* 
.u&lcUoff &<:.. ,btUar iCti tvxvo a4ao tjaaat;»3<t thct 
", i n i t i o s oi» rnu^rcno tre^a-ort ui*.'k»r atoouy at&te ec«ai~ 
tl-.na« Hio^ «a-iov slfuUar -r i ;c l 4.JO arid axproaa tti© 
rato ecmstant ©£ the* ov r o i l pcoeoos o£ ourfoeo penotro* 
tlotk ir. t o m o ©£ a nunbar ©£ a-tooi&Lc ra te constants* 
Ver-loua e^-sel&i Gotnm ®m coreldosocl and <Heeuaeod with 
reSerenee t o tt»o oar ^ efiesntal &ota« 'itiey devuJU>!'*3d fltts 
emotion© £©r acAvasit «an«.1 aolut© 0-"*3eloiiy as a £uEsctlc» 
of fcho ©eraotle and hyt*roat&tle pr-^auroo aeroaa the mar>-
brem* &;xxaatiy# *ion and ^int (9®2 *iav© opi*.lod ttie 
theory oH aia^-lute m a c t l c r rataa to ^isiiuuuou .**XXMO.>O 
through ftilayar ^Aplcl ftoefeguna isun) un& have* clorlvofi \K*» 
ricAis thunodynonic guantlt ioa &1«Q £ro© onocf& O& ac t ive* 
ta.or.# anthuipy o£ ^ t lva t l c** aiaj o?;trcK $- o i uctivettlot) otc» 
it^aao Uieisr^ynesalc ^eara^tora i*av& Doon ut &*!:?.«-; Ci^
 t<<eo« 
cilet tiia Hocbanlgr.: o£ lots troisa '*>rt tfc«ou<Jk Alvinv oxytocia* 
Aj-.sp41oatlon o& elaetroetvaoiatry t o tho nanbrcuo 
phenoraona, according t o Baefc <4I) # l a pwrtlnoiifc a t throe 
lovr»lo. €09 l a the ciovoio i^ OTJt o£ toctifil<jt»3 v i th a a a i -
cat lon t o sxrwriCKintal gtftonoias&olotv IneitaUac: currants 
m t H U P I l i CM»J im. rat ion behaviour* A e^eem io tho 
wethomotleol nodoling i oo i i od by «eporlnont and tootod 
• g a i n s t exnorltaar& • rho third love l l a the aKperliaantal 
v e r i f i c a t i o n d caodexe in tn«nr? of £***• rci-cuX^r MEVX^.JOO 
and pcopartias w*& Included doi-an ir> clou of thoorafcicau 
pQro»c»te"**w to<5f oiocttrtoai a>3tfcotS# &i'*3 b^ * ctxip&sDantar^ *KSO» 
ai.actxec&inlcai E»?thods# itt^aicai^ opfeicoA* oor# nor. aosatR, 
£iuor©3Conco. -Jump toehniquao o t o . F*oo t n n a l o n t and 
stovidy a ta to ttratanromant o£ current o r cwmbrort© potent ia l 
a s a function G£ tfrtmlcml oGB<x>s4tlen# ch&sioal troatewmt, 
ana ta0pt»co&ueQ# the solaa of lULnotle and <»<3uilibari«Bt 
na«»mt\»«i eon be dotiueed or inftenod* /* poealblo apr>ioaeh 
t o nodalin& bet!*"*© tilth tho OGSMnr^ ic*! ©£ th© rMf^rana as 
a i inoor syatar; to vhlch lave e& r,jtwor:. tftoory nay wo 
applied* /-.nether bodies ^ ooiutiar* ox baaic -iiactso-
d4££uaien Lmm o£ tsefiarsort t;itfc ocjulliijrit*! or tt inotle 
ixxiifciary conditions ir* octibr t o dodueo soma £ur a^atarr. 
CunctionQ utalch oociosii' t^so da t a . 
'*1® ««©at i tsiertant co»txii**tic« ©£ oiactaoc^^aJLata 
to faarabrvifse oAaesjpoctajFiAatrj,' i,a tho fapafiaiar o£ x?ec*£Q&iva 
and wiador* to the JJOW oroa, Those OTG raany alta© <gua nc&a 
in •ieeUBOenealatcy t&leh hove ©ec&rrod thxeuch extensive 
sttwUos o£ oloctroiytoa one a l3c t ro iy ta GKxabcone i n t >r£aoo«. 
Ql >ctrocht»iloto have leecned t o subcllvido ayatatag In to 
In t e r f ac i a l end bulk pteeseeae and t o expect e l i e e t e of 
d l a l a c t r i c constant (earrrUax geaaa&ien* ion pai£in$)«effects 
of gnort-ranto foro^a (edeei*?tleJi o£ charr x2 and uncharpjd 
•paelee with, poidl iH' , «t*-**ri99 #•» sa tes c£ 2nt?rffacla*. 
•?£2aet# sww3 alaiocfcrie a&tx*z&%Uxi, £c-r OK«I«#JU»)# ai*2 &;>a 
important ®i£oet of ioeal pofcantlaia on *at&a o£ iuteach. 
f a c i a l prooaaa :J t i ramocaib ia et*ar$a tsan*£-3ffs* a i 
o£facto. a te * i» Xnajemeb $a fttso pgrmmiom of U«s ap&oa 
€&€»«$» a t UstarSacaa i s a natural ct> ooquosico of th« coo t i -
u i t y ©s. fttto&tlal £*©ia oea jlj&aa «c eaothac* tN i s^aaecoa 
o£ OPOCQ cbartjO attfi 8**100 char&a r^dieeoa oi -acto in nanucajMi 
ayofcaoo i s afttic££&t&tad« 
its© at**ut£oc $A* A j^ rcdbAoD ii i aciar,tca i j Q£uan aciilovad 
L-v 3i*ofc? a*x3 imoGtiKMa c&*l«3cfcicj*j a ! data* ^ortiaoot w«utjor<*a» 
tio*5a a*® pad* and o^..« *iraa«il£ avaiJLai>la ara Soetsaaaa u*s ssha 
probiars in ^-^aticc ..ina a poaoiLxio aariaanatlott* a byf»eh*ala« 
i s SejentiiatadU corv^uii^ ;4at^a3fi osr swriraosittsi atr© thai; j:«o» 
paaad £or tastim^ i t arxl i t ®sy happen t h * t a£t^r nudh t?o«k 
an invaatic^te^^ £inO« fth-^t tha atbarfHaad aJB&anatlt <rs i s &na<3a» 
<3uata ar<3 shat ho l*aa oniy cloarotS sba etcmftd £or Ii irtftor ar*a» 
i y t l o a i waffe* •-r- a i t a m ^ t i v o hvpathaaia ia thou cor.5tructa(3 
•nd fcaata&# CccaaaAon&iiy dociaivo OBr&e&aae&a eoatiit in 
Sffaaatic aavancaa if* keotf^ac^a aoa uBoaYoeit-diiiG« 3uch dac i -
• i v t «arv>ri»arrtyi fe@«a occtirtad oo«a iaaguaBtly l a fiiyaioa and 
tihostlatcy* i » w? ich t o t a l HUBBO* of vas-iabloa a*e favor . Ir> 
the Liioiot^Xcai a t atast* i n «&ich tbaco aca croot Beefcoir o£ 
*^*4a£4att# a trail, i r ^ w i ^ w in thoogatleol tzsauizCia i . <juiijo 
fe t. ia tfco.*ia atuuiao a£ tnMw,.4NCt $eep*rt£«Mi ©£ poly~ 
•jf ,nra boaod ar.c parclaaaat; sui^sortaa icorgtttlo u««cii*4fca<» 
noc^rwiea %4MK» tfoey - ' o «aa<2 to aoperuto varloua •quooMo «*«o 
tro*ytc* jo-utlc-riij a 'O jmportoti* 3fc* eboic© c€ w^» #yafc«§ la 
baaa«3. cats tho i.UKiirc-3 o£ ifeo«9li S7S,7©> that pnvolwaant Irs 
son* fossaai «M*;*act bohawa asf»ct£y It^m geg&fie i»i©»»aA cwKtoraisa 
arid ifwat tNi c««rt»9isa rK^cesfeiii miir-Ac soaci ^t tlaa prcaactloa 
o:- 'riioloeiaiA co i l s* ^iu £us?lS>«*r filrxlinc# that; th© <ai.0ctro-
i y t l c tmwx>rfe pcticatit»3fi in atoroadft CCAU^ bo --ooJied -i- sar»o>» 
fc- ir:« aimUUar to tics #a <H£-.-ttai.ari Imt and tshMt i^ wsnat*'"lancfe. 
,.T.o &ac&>ndbci aAeetJEOAyt* oya&an »a» boa*; ccr»0l&uaa6 to 
contain £owr chcPlool 3 -cejkufe auui,tari<ir. i# C&I&B 2# *wtar 3 
crxl fourth tftc oombrajvo matrix vulcft carria* £laad lono^onlc 
crcaupo «&a MEcnvlou the poa«Ubi»iay o£ chemical tfcteUon «ltth-
i c the etantarcoo. *t»a nawhr^rw GAUU* fca*» c&cMfcm* **•» 
cor sXdorod to cooalat o£ £i*od cfeftce* aa* adjacent poiywar 
aao*af*ta «*tlct> to^cthor cooatltxita tna aaaaa* unit of natrUi. 
I t la* theraforo, feasible that Kinetic coupling iaaafcetiec 
o£ r-^ rabraee esatyrix %»41i ii csiiii o r*ot only fclio eotstri&tttloc of 
:-^i 
IMMSKS ch&rga># <mt &Lyo a.*s*cii»lc ix&yex&ie oi^ae&s iX nueb msi.$m» 
7!U* l e an isi'.iarQattt <|uaii££c£stlcf5 tc tlae doacdr-jfcicf} o£ t**o 
3-:*9cAo© four as aSsr&y ae ion, altheuvih 4t appoaco £fQB oa**-
l i # r etu i«o t o t osjcn «tf £<acfcs aro ar.a4a,« 
c,r c-"l-, a £CK? poi&to conoorir;( tho following l cr ic fvooios i a 
tt*& mBfevoao aysft«w*3* ""'owaoobUlfcj h^ anoaena" • 
I • viorfefsano ""otarstia*. 
2* &lf»ct*ieai. conductivity 
3* Ionic nonatwet »&iuur 
<• ior.ic cii^triujutior: s<|uiitbttla 
&• £jpa«iAi ^louributlGR o£ ions ar*a &ft© 
:. otoi.aiaA. v/ithlri the £*<jt&>fa&o# 
£h& V»OQim hast b&m prooofitoti tmun tho £cjtot*iia$j 
hOQ&Gti 
itila jor^Xon doala with U » evaluation of dift«» 
mion rotoo of «t £.urafc«r of f t l , 3 t l «i?3 3 i l electcolytao throucfc 
o* a m n i o * %mm—**mm» mstnmitm m o of icm a&d v*rlcto* 
thooaoayeoptic voi—juim oovo ferns oaicttal&tog MI ocao* to 
undog»tfd tiho nacftarxUn of loo gotminUi.ij thrv^Os too ooctogo&so* 
lJ.y) 
mx& i&et&m ooaia vittfi aha ammwmmtB ot EK»-
beued i oet.er i e - ^ -mei: -ltftto Esarr&saRaa in ecisfc&efc t*lt& warlou* 
unl*tK:,i*«l4ikt «4detK>i3rtna at a*££acoftt ccaeamsfttfcicine and 
\mtfor taxMvaenaX conciifcAofj i*oar tlso evaluation &£ tfto th©«rao>» 
dynarsieallv e^Soetiv© glased chares <3sft*lt$ c£ the fRBtoiorauu 
Tho norsbiwMi oo&ati&ial <3ut* hm>o aloe boon ut i l i sed so m&Mztem 
for &a6&SGtfMi pofeoftfel&i ii.ciudii'.^, t^oao ooaod c*.- tUxi fcharmody* 
rvcnicii o£ ircwvors^oio scoeeaads* 
Xil& jjurt^ carj c&ais with wis© av*iuia.tiv.i; o& oo*^ctl— 
fttoclptfcMM raofri*acew> cow&xtla s l n . i * loo* £*ce bliot 1c ?&tat»» 
tXal assd olocurical cotxajc&aiico aa&suraBOR&o uaint vaclcA3» 
111 al«cfe*olyta** .*s»br^fi» potent!** acd blics^lc gotantiftl 
data hov« &Uo &*aa U4»d to mrwUna eh* val id i ty of tbo Hatha, 
toetleaily ricoruis* egoatlet} for b i loc ic potactiai* dartvad 
•> M^^JWBW* ^ aa» Jj 0 • w H B ^ w * * • * <aw»ajp jg*<a&<^*#^*wp y ^ W M V %wa> a^^iMRaja^WWaias^aapaVapaa^ffVB* ^W^^^PWi^^^^^B^^^^^ 
w»ica . 
'Sauta'-TQgt AC*OIMI *'*ag^apanaf • ACOCJ* rasa* I*SM Vors-w 
C*0S4>. 
**• rt:ii£fori<ii, ion £Mdhonga# fteCssMMittl** low Yocfc* 
VMk . 
K* -..;>• 'Jplo$JU»r« " J o l t u t a r .'turl£lcu&l<.'f7>
 # »• iloy« 
Ti« Kectan, K } . . msal-tnaticr. by Rov-iuraMi uaacwUf # 
J . A . £'.••rlfiafey# <wJ*« £r. "ion !atchai*c*^ t»o»Ui©r, 
time Vers-., <l>16) • 
t . tu ; t * in* '"*1*3 ilevaraaiifc oi; BoAacui^a Across Ca~l 
:<. , . Cola* " ftanbcmas Sona cmd Im uls+a, 
university of Cal i forn ia roaa, awrksioy, (1<4B>* 
nacik«u*5s% ^oed* rasa* ! « * Yox^, (1966)* 
r i . I••»sf« >| nnrayanalah, "ttaefemae sU;xrcrcxltf*, 
11. ,'-. *4Bkate&iNUQyaaQl&h* ^ocuttetexaiotcar ,^j»ciali#fc# 
• ^riotfieat no:iortd* vol* 4, chonleoi c^eJLoty i-a«dB«j* 
SS7, (5974) . 
12. A , fi# fi©-« **x©n Tconcr.-ort arc! x^ftMBMMf** t'nivaraity 
13* fU A . f»«ix3t o*¥3 **• !>• i'toxsr* woUianIft ftoebcen* 
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-itudlas o£ i&n tronanort across meRai^ smsss have 
sfiK&iatftA oavorai dissimilar roci-«ar iac», v itii tho incnMl 
ain^iy tiivorao typoe o& I n catcfesnto rx*nfc>r«n»o ev»ii«t»l» 
through meant pvognM in €hcsaUtr& for mtmpim &elid k%) 
<md liquid 12~4)# o*$«nie (S.6) am inorganic (?«0J# persaa 
) c&d ton poceua (10l# tho a^ilocta ©£ exacibrarw structure 
on trari»rano *cu attAia aco boeoiaint; betta* untoratood i | i # i 2 | # 
^uch tindaratarAlln^ la roi^vamc to tfto dov<Q40:XK>£it o£ ftsyaicsfU 
OMplanttiona £©r tho biooioctric and iGOBtr&napcvt rx> ortlao 
of i l v in i mmstem&x&m* the aubjact e£ one memory intoraot* 
Paspita tho Incrosoir.iir broaO (13; aix. datallod (14) <&>»-> 
erlptiaaa e£ bioiCK i^eaA ionic orrv^a i* i ty and rwmbrar.o 
atructuso <J£#I^> that have b®0-n civon, UK» physical, nactta-* 
ftiaraa t'V which ions cross such roHbrama ©pa net * novci i l3) 
and aro tha oub|oct of dlvaroo opocailatlona* i t has, tftara£6co« 
Isaac postulated ana ratftor vi<3aly aeeai«ad that ion -*s«w 
oaetion v t l l i a a s OGO or sera ot tha Sc-iloviiK;- nocbanlaoai 
l » i w liaad lay £i»3d choice* U?«i@>* iinid-oolu^lo oarrlor 
jnelaeuiaa (£9), dii£uaic*i i s « hot©goix>cuo dialoctric oodiuta 
having es t* iifaitio^ • gating f&iefea&lacf* at ifcfi a^ ffjfiffft t2SU« 
&&£ trar,alootttioB o£ voaicioa ( 2 i ) . i'ho ioc foxxaootlcn 
aeroaa a l l «wBt»wiwg» nhathar l iv ing or r*c*»livint, la 
gore road lay tha socio laks, ana that tha cbaructorlatlca a£ A 
particular r >c*nl>rano aro dlcoct cuoaaoucwicojj o*. tha typo o£ 
3o 
lor. tXMmpoeto noct>ar.iap withir tho nexnbrano end o£ tho 
boun&ae*; curxUtiona at ebo oac&jeafia ocluticr* interface** **a 
£ar oa tbo iotorior ©4 cu.y ittnc^aiNKaid oos&srano 4@ coacenxid* 
oniy fowur r*j}chorJ.ao«3 oi. ion trono octi can &o ciiatincjwlaJiBA 
nactei£« ion nitration involving tl> a col i iaion raochanioci 
<oasor.titU.iy 2rict i~nai) , i i i i a i«ap exH&aniaei (Ictss a i t e 
to a l to ) , ( i i i ) « ©arriar wachattiaw, and (iv) « aoivat& <ssa« 
r^choniaia. lono n^ V diatrtfeufca at tba boundary according to 
a Donna*; aquiii&riura C18,22,23)* according to raor© o ^ocific 
lof>«axcS>anaa) oquiliijria 124,25,2$) or aeoordjfct; to partition 
coaffiieianta (2?#28)» fbo I'jcwoflari-iMi mv alee contribute* t© 
ti*Gi Ksaotoram nccKrortlaa tnrou^h tho w<r*9onc» ©£ unatirwaa 
layora (J) , hir,h«o;or^y barrios® (29), or iarticular oocro-
nolaeulav atructuraa (20) . 
A varioti o£ Bacsferanaa car. L>o ccnatructad whoso atrue-
euro la wail dagiaod and wboaa pajsnaatlon nociianlanc aid 
particular $*aran3t@ra can ft® vuriad m a eontCDdkioa taannar* 
0y *«*•» wM*i.a» < »w- structura and ion Daxnotafclca in audi laata* 
brouos i t obould bo fcoaai»ia to dav*j.o oxpjriAontax ccitearia 
for dototcrsinixKi tho atruetou*, and banco eba ttachanlap o& ion 
pttnaatlon througi an wtfenown aanbsencu In an atfcami* to 
dovaio? tbaaa cr i ter ia wo havo prepared a nu»|*»r of inoroanlc 
ppaclpitaaae anatoranaa) (3o»*9) %?ith ion aMchanoa aitaa and 
hava atudlod tba extant to whiob m*$x aharcioai and transport 
pro >artio3 depend on various oactartsai forc^a such aa di££aront 
ohoniooi onvirormnts, t«v*»£fttux* * tc # 
In thJLs aha pfcar tho i ro£*racion o£ ptretiaanti anyyor* 
deaearibod* Sba ion fciaoaport tttroavfe tha mamhranaa baa* 
bean eawptfcaft ustiif tena ^ltftaifcor$sr*a aqpatiott himd on %b*> 
a iapU law* «f aiaetcoiyftia. Tha aaaarihly I M * ! pprwrmaa «na) 
A a & A C o ? V a d C M U l CMHtHHUBMI ' — " V l l i l l < l i a U J C A I M H l M M I l H I mma&MtiMMM** 
•wJrwna potential ana tha ailfttaioa t a t t of iana within « 
*«ry aNwrt parlod, 1««« within two • th*oa mirait aa# with ***» 
<0BBfttoA<9 •©©HI •BJ1 * 
noc&caaea wasa pf*£*cod by tt»a motf»oci ©£ interaction. Firat 
t«ixhGwot {**t£S&ia«i t-y $$/ia BaA»S &TK2 ;**$Acwfc LCTAJ&G »txl.) 
mtmm mf*mig«(A i n «€i.at». i t Imdi w&triM? i'oaf f^-i<3Mrtt t3WQ h O t l C S a c d 
cobalt chlorida aelutlCKt* ihXo vaa mmrnvtioA for 72 hr lis 
• l l ^ m flDdLiUB < >• f l l tWWIIMMTiHH S D i t t f c i i S t l afc CDCMB feattDaCttttOCB)* ^^•^PBp^ ^ ^p^^F^www»wiwi ^^F^PF ^^M^^r^y^MP^^^^^OT^v^mB' ^i^^^^*^w^^p^^p^w» ^ ^ F ^ V I ^ W ^ ^ W ^ ^ F ^w^pppjw^|p^^^p^^^F^^^^p(w^B»TF 
UMl tJWO *0<Ul&iCOa tHMMl 4f>^1TTTtl IB Htlft audi leapt SOflT HHCI^ lhUl* 
73 h*» Xe thia nay f ino dafaa&ta of cobalt aaajpaaaaadaa* 
was afefe&I&aA on tfia aat£aoa a* iMaMMMa pMNifli* «aWMBa» 
baajai t£*aa obtainad waa *a&& waabatf %*i4b av&on&aaft aajaav 
for ttta aaaoaal of £saa aAaefca»l*aaat* sJaaMav flaaaaaaaa 
P^VJaaV ^BFapBrW j^FWBr aTvTat w W f f T a T B r ^ I a C S O i ? Q s •^•la^OPTav^BTfi D^^r^nw^V^alasawBE^^HnM 
^ ^ ^ ^ • ^ • F ^ ^ ^ ^ ^ ^ ^ ^ J p T ^ ^ H F F ^ ^ ^F^ ^ ^^F T^k4* ^ ^FV W . f ^ P * F • # > • « F ^ F ^ "• W w i ^ 1 ^ * » < • • " • * ' • ^ • F ^ ^ w * " ^ ^ r * F ^ F * * ^ i ^ ^ T B F ! * ^ ^ " ^ * * ^ ' * W p 
xm^aamm bj- to-^  iag 0«2 i^ ocuutioco o£ chccniun cb»orida anA 
8 o 
auuAUta oifw§^NKus*«jw*»wi# ***** i>mUBJ>iP>4*i*M* wut-d sw«a*. 4sfe« *«a«&4 a 
circular disc £ . r OIK5 x^otxt eUcapad &otftioan tvc ba i l c a l l * 
&£ &T; aioet«<e«tm Acais. Co-A c£ ^ a t y p a j.-cty; i s ; f i t , 1.1« 
Joch of tha iieui o *U «&# *.itcoa tritb a ot*ductwifcy o * l l 
1 A* ««d Xgl fco fcoiiow owooanurau^ chane^a a**l ***» anises 
tw&*mifyi9 *&-&&& oioctrodoo * c&a a tu*c typa (»_ ana ©-J 
ee pa*a a am**. d.c» cur*oat am* WJO otJ>ar A J afe&@ati w»#a 
aiactcoda iJ j a**3 J2> piacau v»r> BOOT tfea ir«5brar>o ourfiae© 
to emtxaurm matomxm p&$m&%3Mi and also to £oilcar «£ia»@ia is 
potential cHio tc tbo «9ct6&tf»a3> appliod voityjuco* Tha capacity 
o£ aadh of tho itai£ ea&ia tioidiisc tho rornbrono voa about 
130 ml* I n i t i a l l y tba #i»cfcg©ly*« ooneantmtiotia c& and cu 
on tJ^ two 3l'k>a of raanbror^a vat® c^oot « and ©#1 « paasiaa 
t ivo*y. its© wtsoia col l naaflrfo&y wm liaaaaaafl i » a w i t w 
tr^on-ootat missfeolfKael a t jc# 15, 2C# 21, 30 j o* I °€ . Tho 
aeiutiona tiara viGecousii afcisrod toy a pair ©£ na^noftie 
3t.irrora» 
2a«atAy lyaoMn ttaii&ta or wsiwias C£ two toot aoiu* 
t ieas WO«Q ir;fcgo<tooa** Caay a t aace UeaJ . '& • cx^Miwctivit» 
cal la awe* tmmmetma to tha 
Co. SftcNoa* M»* )aot«0> to teilew 
v i th ia * « * hr pariod on ttta Gg a ta* I ©»t » I aa* 
asavaMMS tftla coftoatttEjaajtaai aa> faa 
aajft folltnnafl only ttbe cGO&Ktaaea ^annaa. 
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sainad ftptsa « ttdkilbratiot} curw t&&£& ec*x3uctA&c» voo i icttod 
*«tco noodad t© ebfesio concantrtttiuej
 uo&os.tla* &c* £ « « tins 
rlcrtio ou «*£ otjoinst log fe according to tib* ocjuatdco 
m««o wcwra ci3t»inotJ % uainc a pair o£ sa tura te celcna-
o«d AO^*©CI »l<KSfe®oa^ in fcffca toat ao4ttti<^»# ror a i l th* 
e lectee i^tao under ii^ajtli^-tXc-i s ^ t*u© tefeen na fcfce tflf 
termseo i»a<;woor emg voiuoa csS ttee diltste assa ttse eaneeimf** 
wmm <3e%eSBinad Ly <m*muzM^ potential tuaific ;vo ireeislcsri 
variolar potsantlaaotar 'o T&S&i acro-33 W. ar&i *?. ©lectrc*3o» 
ttitife urns vitiiCMt fti^xtyin^ m. mte&mm*. em£ to the 4i*e eiocfe* 
reOes* The jpetanti*! in «**** CQ o£ extern&l epptteg voltage 
vae etgeai to the alpefrmlc #*a ©£ the ocooontxettcfi potential 
3 ^ ene th© meffllwmie potential ^ U«e« g • s^ ) . The 
eoneentseti&n potential difference a^. HAS eeieuaeeai eeine 
#Q?tt&iOtl 
£§* f 5 r * ° i?5* <•«•> 
teas, the w&fm&ml eaaeontretlcji e& tfco electrolyte* ©n the 
'4U 
tswo o4«3o^  c£ fctoo faac'&riAKa a**.* .;* t*as abtaiJia*! by sttbstJetMCK 
tioa* stm ef*vif,i,o in potaatl&l duo to ag^lioa voitftf?* t«» 
t o t a l as l*^* 3h* currot.t 1 paaa^d shobutfi tho ocsnbrano 
oyatoe v^3 dotacniiiDd by rxwurint 2R dec-, ocrooo a preci-
sion KiiowoH^ roaiator* f t* curront voa toopt vary low i s 
cctlor to nliitai«B tt»« ion tfORsfor durii;^ tho poirlad 
(2—3 oiiu) jp>Tuirx3 for oocti loaistone* noosucononts* fho 
diroctiof: of current gi«*» %*aa rav.vra xl $JH oaoh auccoaaiva 
aoosjU«90Of?ta« rti;- arsor in this ncs^ brariQ otontlal wm*mm~ 
c*0Hr*ts was vithin jj S&# nhoswaa fcbo ostiiaation c£ mxt±>t®&m 
raaist&fsc© «&s accurate upto '>&,. imo v&ric/us sa i t ao..u-
t l i a s C«tUor*ds« ©i K*, f**t **i*# Co2*, L*2*, ,:C2"4" or*i .M3*} 
wero ptopeuaad £iwc OftOlytlcai grasSo . &,»n) saouonto uuiot 
<3olc*;isad t^atar, 
i-:ton on i o i l c gratliarit io mintoinod usi&$ ui^foaront 
ccnoantratioo© of an oioctrciyts on oitiwr oiOo of the 
isorabr>&no# diffusion of oioctroiyts £reo the ro^icc oi. 
hl^ii coacactration tahaa p4oc*« fboat- wi l l be ££o* ol voter 
in tha spposit* diroeti ;n. Bagidos, on a ioctr ie fio&d duo 
to tha difforortoos in tbo ionic mobilitioo ia •st*blA*tto6 
oesoos tho iaa*>rano. if tho matfbrons contains a largo »BBN» 
bar of £i«3d crotsrs* aay a ni^ativa char*** ttfco potorrtlai 
Gradient wi l l bo aany tiiaos larger than tte* liquid junc -
t i o n raotantiai tetiieh i a rjojanaiiy c4>,*3rw*di v,lv>n tha swarKs taso 
aoiut ione &r« -«c'5uct»tt totptlv** with or without "uaehoroodf* 
noeibrana in batnoon* rnoua transport fttoixnono &m of tan 
dftacerifrKS b^ 1 aono ^sxtarvdatl 2om o- itomsfe^Xanefc f l u * «qua-
fclon (40)» Svaltaation of fiofc rwivilr^; ir.t^crati-n oJ2 tteaaa 
f lux «^uat.i:",na uedor auit&bio boundary condit i tna govominc 
tho babavicsur of tho motsibsai3a)»&i<i^rois^ aystsaei* Apart 
from tfooaa* c&a to tho eoopLoKity of rwcvbraro atrueturao 
ana i t * fu««fcit>*ia# vari^- ua niafchofa.-uIca-.ii rigorous «<iuati©na 
bao*l cm rAaraoroua thoors t i ea l <3aocriptiona fassvo boon doirivx.1 
arid t h e i r a i t ^ i f i e a t i t & a esa^o* Ztm Oivac»ity ix> tho tfcao-
r e t i c a i £om« it car tmiuK*NEt jtoanoiaaRa* tthicn cusutta ir.i., 
aiia >Aii:icaticfta utacia uy vorlcua authors, l a a ijartlcuiiaur 
i^aoard t o western i n tn la l i o i a * 
^crxaticv-a ago Kitfcaiborgor Ul) tlovoio -^ tl tho fo l low-
ing aqustior. £©r tho &i£fusion rata of iona thsough a bar 
r ior uoine tho aJUnplo laws of a&eetroiyaia ana ut l i isssd I t 
for th© iiH^ati^etia?? of transport parawotora in polyvlry l -
tatty*** faoctorane. 
S" ""13^ 
nr in^-i^ * • ^ 
-••41 
< * • * > 
.,., i a tho n i i i io - ju i volant of cat ion d i s u s i n g in t ino 
. , z 4 ar&i ;„ oro tho eatic* i c and anionic valonciaa 
\ 
ttMnoctl^ly*- L^, i-> tho rj&latanca in cte o£ thai taopbcQjno# 
*W ^® **il0 ^*^raf iG :*»fcor*ti&i it; r ? i l i i v o i . t 3 # a~ and a* ar© 
tlv;j aet iv l t laa ©£ aba two .solutions on author sido e>£ tho 
saalNPana> 3# t OCXJ f r^ avo t to i r usual aigBl£leana»* 
rt»a tortr. 
s ,^ 
i s tf.o cation tcooagort nunbac* ex-roaooti In torria ©g SL 
vltt) oOAUtlon act ivi t iaa a. ami a^ £•••<*>* OR oitbor aldo 
of the nanbrono or,d tha tans 
JET S 
43 t l» afeaetlvo potssritiai acting vn tha cation. 
Equation 1.3 vaa tjaoa to co^cui- to t ia <3±££uai'ja 
fata o£ I' na through th© roforor^oa. For Its ai-.2tctr0i.ytaa 
( Z+ = Z_ = l ) , e q u a t i o n 1.3 becomes 
16
 ^^Vi 
For a»l o*actroAytaw U # • 3« £» * !>• taaatfexi : .: 
• * i 
ato4 aW du I p % ! , i r C "1 
(1.7) 
4 
oiad for 3$l eioctcoiyto* (s+ * 3, ^ «» li, equation 1,3 
boeOMMI 
av.-4, t dia» dfc i p ca£, 
s jp _ . . . 
* * J Lso a* *©$ 
"ft 
Tho vaiU a o£ « o i » « » notofstlol s . nonbran© tsmUh» 
m 
tanco a^ ©bt^inocl oK^rinontaily and tho eonpatod aiCfuaioR 
rato jjj* <or Dr) darivM firon «ho actuation© 1.>-1.0 £cr both 
eofcaut «*& chjroraiur- orthovarawiat© naobretioa i s contact 
with dl££or»i-.t ecNK^atttfetiona o£ vari ua .tioctxo^taa oca 
c i«m i» risbioo 1,1-1.37, anfi olao do- ictod SM Fi^a,1.2-1.24 
against the dif £utiw4» tifna wtula ©Gdpasativ® va^uos £cr vo-
rioue eetiona are ahowr in i l e a , 1.3b a«3 1.26. 
robioa l .S-1.3? snot* that ttu iafflt3&ra«0 coaiataGce ..i 
aotmanea for laotfe fcha nttrib«ei»a a t aisy <jivets UJOO tor the 
alkai i ciotal iowa ia i*i* N> m4 >&*# tow aJDtelihe earth 
natal iotts i s Ba2*Js> ea2* ^>*Sca* «r*S *©r almlfiiURi i t i s 
hi^haot. Ttiia aequanea r3£ora to the fact that th>ra ore 
v *y £*» eeiooe in the aaBfeeeae phage, and ao its been the 
eaaee* the current carrying anoeios ate tho catione* Tha 
chaxce en the ion ha* e <*n*y bic e f fec t on the fficfciiity 
ofi tee ione in the taanbracoa, A# tha charg* on the 
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•^ he* di££u0.:an rata d;/<3t (ftii.llnol«/h) la nslatod 
to di£ busier* eoof^iciatifc D (cn/soc) toy tha re la t ion 
whoc* A i o tho nariirona acoa C24*6 OR ) and A c l a 
di£i:oronco in tha olactrolytQ conearstratioB « t i « t i n t 
tfro rnos l>ron«. ^looo ore* oil rwrTbrona aixi conconturatioti 
dli&ocoaeo o£ tii© o ioet«o i$to* «uca constant, ti^rofcna B 
l a £-io; ,ortic,ruu to du'dt «ursa ttf»fc§ fclio o io o of jlixMr plot® 
©£ i o ^ B vit*(t/r) and e£ loe di^dfc Vo«il/*> w i l l b© aaao* 
Tf*© thoaey o£ absolute enaction rata <S*3) ha* ixsofj 
applied txi u l . .uaion ^rocajoao In natabrana by aovomi 
lr?v^3ti9afcoim (£6«6o)« ftocecding to ^wollrjii.i a t a l . {%&} 
* « \2l T/m) « ? . A F * / R 2 (1.10) 
f»h®x*l ""• i s soifcsaftnQ eunotant* d la rjonbmno thic-naa©, h 
l a iOJX^ conat^iit. ana A i s uv ;r*Kja diat&nea batwaar; •qul~ 
libriurr p o u l t i c e in tfca ,*©caaa uL J i l i u a l o n . A*'* l a til* 
£*aa a&offgy ° - ac t ivat ion for d i ^ u s i c n ana i d f o l a t e t o 
enthalpy Afr
 # and a»t*©iy ©I ^ctivatloti /X-J* of. d l l i u a l o o 
by tho < Ibbaaiahnnoitc aquation 
A r ^ . A ^ . f A j ^ (1*11) 
Z\ ir i s roiatod to <%rr?ioni«a an.irgy <>£ act ivat ion 3 lay tho 
/ • i 
A ii* m sm + ass U.ia> 
As *iv» vaiu<53 os too i7**nbrar.o thlo i^KUM &, tho unlvorafti 
eetidtattt b# aim tho ^aa conataot a aro kncm&» tho mitt— 
o£ Aff^, A / , «K*I A ^ COT, bo ©aiculatod nroviosd tho 
veluat of kl® Kr.own, . Dlfforoot invoaticators (WU5 ,$1 ) 
h^vo ttac*S vsuuo of Xcan^iao £som I*S A ° . Sn thia «tik f a 
vain® of I&° hoa boon nootl i s tbo ©aiealatlotia,, and tho 
valuta of different t&9tiaoaynanlc persmtonu ss© derived^ 
far both tho ^ jctoreneo' awl various oioctroiyfcoo a«o ^ivon 
In f ^ l s s 1«3@# 1»39» For ,*ur>o»a of eoRparloGft, in 
H&hl® 1*40 ara {given chat vcuua of A,; determined by vari-
ous invoetieAtora for a vari«»t} of taocsbreiie emu dl£iusin*: 
'*1» ve*ua© o£ A-i-' *eoa ra-Aa %»4&) ore either 
positive or negative **©r nombronaa. fh-i-e aso a few vtuwoo 
which are ciooo to aaro sor& eorrodpend to iicgttid ayatono. 
According to *yrlng and ooworkore CS&»S?)# the mines of 
A u* ii*Uet*e tho ooohanie* of £iow* large posit ive A / 
A ^ a Aja^S^^^aa^^^^^S^ah^fe ^b^k ^ A ^ h ^ % ^ M.^^k flBvMawaad^OWatffc 4fcS? I w M f l b J l M tt^kJl* l j h A a 
s%sV • • • • • • • • • • • v f lp sVBSBaesoVsass> SSBSSSSSSWBSSSSS* SSB> JBBHsasssas OBBS^S^BV O^BBY 
velttes indies** that peeaeation has ****** pUo* without 
breskine bond*. rw» »ot*tiv* A ^ walea* * s * cooaidored 
to indicate eithar fer&ation of oovaiont bend botwoor. tho 
pamaatint, apeeivj* am Urn taanbtrane faetoria* or that the 
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< 1 
^rraoefcicfi through the* n&nbrum na^ r;ot ixs U*3 rota dator>» 
r-iriiiif? at»p« oia tho contrary, aourrar (S!:<#«2«$3> ha* dov»-
iopad fcha e ace? »t o£ " Eoca activation" ard applied I t t o 
tho atnaofctiofi c£ <®&m& tlircucl> pciyewr !rarferaf*»a*^ecofl01nc 
t e t ! 4a aorso hypothesis* a hicfr A.i^# t*hich has boon 
ra ls tad v l th hlrh onorey o g a c t i v a t i ^ for d i f fus ion , 
d i ther th« <wsist»neT! of a largs roiw of act ivat ion or 
ravoroibio looaarifHp o£ n-oixt chain am&vantm of the noetbron*. 
A iew A ->• , then «»3***ssa aith^r a aiaalX tscna of a c t i v e t OR or 
no iooae&i* ic G- fc^ oari&jpaaia atrueteurci or: fcajsaoatita* ~n 
vl-jv o£ th--MN» <Uijgjrai;-c®« if; ti>e iot$r^MPotat;.©r;s of A »
 # 
shuler_ a t *x . (UH who fcunSI nafcatXva A ,- va^uos £or 
gug&r pa*tt)e«ti.cri throu£|i ccdiodicm nambrary>3# havo at&tau 
ttK*t **ic wouM ogvtoabiy b# €c*irroct to ir,tor vrot tjja ar&ii 
I * 
nor^tiva vmlum OS iMi' tm&amically ao i n t o r o t l t i a i ,©**» 
nootioa. t»£ tJKs tnaeabraaa UtJU-lrsutn chain ioosejilrw;} t*ith par*, 
fciai tcasobii l a t t i c e its the rtarabrana :4taaa (ar&li noarso o£ 
dlaor&ar)* • en t?x» o t t e r bona* Tion erd 5?in^ <3J) vino £c*md 
nagtt iva A.;T valuos for ttv* parasaation efi %*at©r throat?* 
vary thin (SO ° t n i c noa») b l lavor oonbranas, atn©o«od tho 
p o s s i b i l i t y that ths ewwhsano nay not bo the rots-dstoo—ln» 
to tha conclusion that the so lu t loa raootorono intarfac* 
tb© rsts*»ili&ltlnt **»p £cr poaaoatlon, Tho r s s u l t s 
bara tad* TaiUs* 1*36 etd 1.39) indloata that 9i@ctro-i.yts 
(\t 
paenoatier r-ivaa riaa to noc.titi.ve vaiuss for A rr » the 
va^53 of A.:?- £or uath tl»o BQE^ -rarso© ahow a aiRj-tar batia» 
vietar £or ??J,f£<sr«mt eloetCDlytaa* i t la in Qa&asai found 
that as the volanea ©£ tho individual ion i s isse*taaaa* 
ths* ctocroa^-s in tho vaiuo of A / i a af&aneacU iinco the 
e&aforonod v: ;od in tftia atitify a ro fairiy thick and that tiw 
olactrloai daabio A&yor c^ iaxwoa urn Chirac tor id t lea in con-
tact vith CS&£QZ3T*% &l®ctxoi¥%®®* i t As iaaXiavsad th©t fcf*« 
fsortsrcmQ alctx: with the :»Mi^c***aoB*>rcin^i*rt^ contro-
l led tho ai^etrpiytso pajtrsoatiot* t^s^coaa* *t»o nocativai va» 
lues ©£ A^ » thora£caa« aa aoc&aated oy >r*ular at aJb* i!4i) 
indicate) electrolyte paoaaatloa with s»rtial icsacabiiiv»tioo 
ir. tSho faacferana, the partial Jitf!M£>llity incroaacw in a ra£a~ 
t ivo raaimur *?£tn iiKiroaaa in the vaiorjee oi. t^ hes iet;a ccx«ti-
tuf:«i the aioetro.iyte<« 
IT, Pico* 1*30»1«33 the* lndlvlriuai iorie distrtbuticn 
to th© rap^rty of aguoeuo ierso civon by ttovaa <6*)i naiaaiy 
A f
 1iyOr^ticn# A ?hy:sotio»* A ^liy.-.rotiofj °* ~4 * r * ' K •" 
va i l 03 thoott os Ha2*, Co** and Hg2"* are plotted against the 
corr«oDo:,viinC' A»r, Ai-'* eras A S * value* for di££i^jicn thrpueh 
the rsdBbranoa. i t id found that at least son* fccnal r*la~ 
ticnohi > exis t* fcoetaeso thee* thajsnodtycaoic parssetags* which 
consequently support* the "activation barrier" kinetic ai>->-
roach for the lnseefcloation oS aha aystsne under atxkty* 
to o 
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tav Vork ''1-A»2i • 
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14* ."•• **• *&*3Ci&iJs a*xi *-.* fi*« Iftstloy, v . i t t y a l o i * ^cr^cit-o 
116, 434 (1951)? ;;» 449f i b i d . , p« 473f i b i d . , p.4v7; 
i b i d . , 117, 50© (19S3>« 
IS* II, £l «HB*»i*das «* Moron, BOV, »***• tiya. ^ 5 d'j&Oif 
11062)• 
1 3 . j . . . itcboctat.4)* rc^r» Rloftiya. nioin^a. Chocu Xft* 
343 (104O). 
17* *?• - . mmnan, " >tsucfcuge and function in Dioiogioai 
j^taJ>rono«", J3cAd«t>»D«y, aaa S"*»»ci«co U^d4)t J . P* 
Stea i tUl and » • Deveon, a* C e i l . corap. toys!®** 5, 
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932 (1977)• 
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SloctceehlalCtt Act*.* jjj ^ ) > 439 Uf 77) • 
rt* i;« oo$„ l% A . .;fL'itd.qi. ami H« >.4?>am# can, *3* 
«**»•• £&* 1*580 (1^77). 
£n&« M» Chora., |gj^» 7 U *») . 
F# A* A.*ii<ji» iu taaica iJog, r». ibaOur aotaaan &»«&, 
/OsAil Haq, ... r.« mmm and Baflroi lo icc , can. * . 
Choo., £ft, 2206 (197B). 
a* **OogA, Bar. mmmmgam 1sy«., <tiy«. cbcsa*. 
\ . i . • i fc to i tercpsv «?• i'tiya* C c i l o l d * Chora •« 
«£, 392 (1349)• 
v« ubrafwKinyon ana ; . <-a: otxr,inairoyanaiah, 
a , ri*j». chop*, 3J# 4314 (196©). 
M» . r racor , ^oa^aixh ana yavaiornont Saner* 
:.©• 103, ofKioo of .xtXina t a ( o r , u» -*• n a n t i t m n t 
of fcl>® i n t e r i o r , r asnlnefcon, !>»€„, r-joy (1333)• 
€• ^iudi'iaaii, **:hx&iSQ£Ki ^ranapoett arjd ^lofcalacuiaef, 
U9W *<MR,« 1$3 (lt>dl>« 
;;» * * iu»@oriLx3c\j» *** *** *>• c o e r c e OIK; i . *-•• ^o-&tor# 
« • ci 'etupochcri. - ; « : • • j yy^ n trJS7) • 
c« i;» M^hwlss, • /urnce* Ai lgerw Chcia,* ^ J , 301(1959), 
r . Taocoil* roc . . ' « t i , <*MGSM3« c i . , (L,.,./.»), jy^ 
l£2 <1935). 
v'. o i l i e r , J * hya. O w n . , * £ , *?* i ^ l « I04Mf 
«r* niact jcochwi, aee*« 22* 330C ( i o s o ) i A m . r . v . 
Acad. ; e i . , flf, I 7 7 U«HB» 
H» P , c-rogo*. a . <•**• chon. >oc., 3ft, 1293 (1348)* 
i t & 2 . , J J , K 2 1 DO). 
li>m., &g, 22:,- tl'j&2># il>idt i*i 101 (s$>&3)* 
ii , . . . tfasmd aad &• &• wtfon* *2ha tiyoicai. 
RalnhoUI* tfcm Vorv* p* S2S (l$S8) * 
aoAufciwna, 2ml od«, Utttoxwosith&» M»ODI3# 
P. &2 (19S9)• 
¥«• i'larcus t^ad *%* .-•• :"49rtor« "Ion x&cfraitgo arid 
liolvgmt Interaction ©£ ijflrt»* ccisufm^a0* 
S3* J» r^ioilnglti, n , ;^yrir;f; art! c . , , 'l&tts©* 
J . :'*hy»* Chan.. j&, 1426 1049) • 
; * J Vor... p , 526, S44 (lfc41>, 
B. K. ^hullor* C* &• Dotoo* ar*d . «?• fcaldlar* 
a* cfcjo. *?i$a«* 42, fifid U&4&* 
8 . *t« u*rror, Tron*. Fwrwtiay ^©e., 3ft, 333 (1942)* 
v • D. 3«4«a* *Th© roovaooot of i*u >culja OCXOM 4»&1 
nacbganorf', .-.caOanlc '^soaa, rfcfc Vccfe, (a) PP 7©-es. 
<b) J>. 09 (1067) • 
II. i\ Tiers eenc\ u. i5. rinc* *>'• col loid Xntorfaca 
a. tu aarcor and c# ^kiccoir* J» v<oXyam t;ci». 
a# MO <194©>. 
?t. n» narror and II* T. ctiio, "Tpw^ort ^hencHNKi 
in noiyettclc n inrfS (*?. ^©A^s. a c i . c# to)# c» A . 
:'UBina« iid,, Xntox&clonoo* *«•» Vo«5:, p. m (158S)« 
8„ 
MM» ui tins taoat «x4i«ijtoiit ^co^artloa e£ biolotftca> 
•^fcama i s «&* £*<iaer*c» ct mi«a«» acfoaa tfca oaJUmftr »t»» 
faces* * <a £t»«s*»om uaiwaxy soaraa i» article*** mmtmmmm 
m-*-, thay aso uaau &© aepcurat* tyo *Aoct*oi.yt* solutions. 
rh* rwchaulap! whorouv fcfcis p»fca**tsj,aA axria&t la s t t l i . in <U»> 
jsafc©. .;oc^ a cc*s©ia*e 4t to ho atopLy a c&natt^ tar&a o£ Oi£i»» 
vafttial laakac* cf lam vniio others s u r e s t tiKi vol tat* to 
b« an aaaoffgfciof* p>fe3fitial iff * Sam #a©»«t years* a ntmber o£ 
thoottJtlcoi appaottchos have boon raaco t*> ca*cniota tho emS o£ 
tba eystaret ooiuUxa>-c*»7torano~#eAtttAcru ftieae aro tseetod 
u.,-.:;.or tho fo.-io* i^TK; hoadei i* t»e i »oi.l»xJ t&aory c: m* 
C2«m) ard i t * r^ isjem&ifjfca* i i ) t;j© iia^ -^othorr-iortj'naf'.-ilc ajar*. 
roactJ v^,.> -_c eoatcfcecti oi.a «h* tr«Qtf.Tc:;t.a &a«3d er tf?e*nod}n»-
riica ©£ irrxrvarau>j.o jp«ooa«s»30 *araS i l l ) a MUaatle approach 
USMKKI <#» a&aoiut* ceaetioft rata* £he £iadii»g** that ttie poton-
frtAt was tho satoe *e she 4lsKti£i Junction £©eacstia£ At the B*BJ»» 
brano oorriad ec ~u&xi chaxxo* a m that th© i»ay;it3Kie o£ tb« 
potofttiai waa £*fcoml*3ea by the coaeaatctttlcci ct the aabarwa* 
sc l c t i ce end the *£&t of the £*•*£ efcarce l » caao the mentmena 
earriaa sane efcaff^fetsa* i&& :*o*%\\{2,*U mtgmwm ar*§ 3iove**U> 
to feanolato ainwltafwcoaly a theoxy bo—a on £Ut*d «ha#@» ©cav 
©a?* w;id< io s t i l l £T3C^^3O5 as th3 rc?*t ?ert*ncK!t s t e s* ' !^ petti* 
£or ci^ » invdoti^tioti of th® acttiQl nocharlacis cf tho ionic or 
a-» 
faoisscoiay SVPOGQ&939 %t.ich occur in tjrm toMtibtmm ilmao* l» 
o«2air t o uncScsrator-d ttfio tnoehaniap ©£ tuparia-;»rt tt-iarewjh tha 
i i v i n c ayotarca, cectswalto Exr&rama (£) £or <|uita aotnotioe 
arsi polynorlc ana tal l i ipora £ i l t a r lajpar auppoctod nae -
bcana* ir: r3r ant yeas* havo bocsn davoioptacl as raoiaaia a»fi 
t h s l r t j ronaor t paaportlata steudlodU * o bovo boon aooa^oa: 
in a o i n l l a r atudiaa and hovo dovoio' od various pord*norit 
awiportod a.fK2 isoiy&tyrano baaod inorganic p rac ip i t a ta n*ar>-
brarxso (6~i5) • 
In t h i * charter* tta Oodcri^otl tho i^para t io t J of 
parcftnKsnt eupporfeea cupric paii»ifc«*ta n^wal^ rono to b® poasib^y 
u t i i i sas l ae bioicw icax rixxioi as waii. &a tho preparation of 
a ntgnbor a£ inorganic ion oxcha«*jo f&asi>ranoa which ray 
aui tabiy l>3 tiaafi in U:a fuoi cei<i.0# in tlio raicioar to*Bhno» 
loqy, in the eAeetrcdlalyalo a t h i# i ton -oru^xxro and in 
O«VQ a l pCDceaoo* where strong oxldlBiafc ^oiuticssa e r e 
a s loyod. rtra tU^rno<Syniiniacu.ii o t ioc t iva £ixad oh&rt* 
dor o i ty which i s an important cha rae to r i a t i c governing the 
nombran© rftenonana have bean avaluated free the moetorena 
po ten t ia l BC aewrejianiie uelne tha widely accepted theory or 
t e o s e i l (2,3) j Mayor ana iovora (4) am! tha ooat reoently 
developed theor ies of Kobetaka a t a l . <i<J-47) and TiaaHa 
aft a l , (IS) baaed on tt» pr inciple of i r reeera ibxe themee-
<3ynasnica. 
:aKche»i)t attpisortad cufjrlo paJU-leata taadbeena %am 
pc»P*rad by tna oathed oi interaction ou<i )Otod by agg 
eras etm&ekosm (•>-!&). *o precipitate cu ric poinitata in 
tha) JLntaroticeso o£ s&retm&at pafsar (:>upr*liad by HAi BoieS 
and T«t&otih# umikm i4ad*)» as aspaewa o»2 rt cupric chiorida 
solution %*&a kopfc Inaida 6 &iaa& tubo, to ono 011a of which 
waa tlod the pacctvsunt .a or prcwicstasiy aoaiod in daianisod 
w t a r . I'hia vaa euapandacl ir. a aatur&fcod aodima jpalnltata) 
aoiut&^aWoff 72 hr at eocm tefa^roturo (25 .$ 0«1°G). Tha 
two aoiutiaas woro lntorchctfigod lata* aria &®pt £©* acothar 
72 hr* ?N» iseabrana- thus oouainod v-.o thorourtiiy vaohod 
<4-5 fclmoa) with dsiofiissad wat©r Cor tha ranovaX of £*oo 
oioctrolyta* I t *saa then cut irit© a circular cliac f c » c€ 
radius i*S OR» and ciampod b -tvoan two cylindrical half 
c o l l s of capacity SO tal each* Cobalt ana chroniun crtho-
vanadate raornbronoa warn praparod fci.Xmjinc tho --roc-Jdiure 
daacrlbad in chapfee* 2* 
Tbo palyatyrom noaad marfrrama wosa praparad by thai 
Bdtbott baa** «a U«s« Patent no. i*14, 9H <*)• Cttprlc phoa-
pbata ee l mm obtained by rai*i*c o a « eolation of capcle 
nitrate er» eodlias orthoyanadata. I t mm mil naahria with 
deiotilaod water* dried and powdered* Peiyetyrene ^renuloa 
grinad into fine wrtxcioo ar«u slowed throng) §00 aaah were 
n-JLxod with tho powdered gei. in *$3«eprlate r© ort iona, A 
kooue amount o& ftlxtuire t*as tt*m tcenofocsoil to a ayo £4tEto6 
%tlth atutoootic roamxro ana unpuntture c^n^roi. *to© 0y* 
contoJUilnt the mixture MWI £irot brought to a xtaguisod ton* 
ioraturo and enan i^noasur «&e «$$iiiad« better tha proMnrv 
«**& roioaaad. The taanbxtano tftuo ektaised %*a© tetean out, Tte 
opticus c o n d i t i o to cat ft raanbrana ©£ ant table mmetomdmSk 
otror-( th waa oistoinod by IWJUK dl£foront ratios o£ polj*. 
atyrono and r«i# ana varying twporftturo atid proeauro. a .g . 
euprie iphoartiat^ i nor-i,rono uas pmBP&coa by aruoddlnci 32 
iQ^yotyrono l*y the ojapliufctioti o£ 10*000 pal at 90°c« itwae© 
eontAiKine iarrjer arxxmt of bindor diti not §4va roy rodubcibio 
roauxta v;hlio ti.oao containing looa-r anouctt wons quits ut>-
•tabio* -2t»ci ta-ir-w.ron.aa tituo pffOTaroe woro aoaAod in iyr*3x 
( l^aa^ tuba, fetter ^iy3tyrcKiQ baoad r^ribronoo woro pcopeuNMl 
fciiawl&v almli.-r pcceeduunu *iKS c^yuiaico oioctrcu.ytso 
aciutic&ti and cfto oecjeiiticaaa nocaoaary £cr tho £ro^ os&>» 
tlon of sho n*3n£>roux»a ACQ $lve&& laaiowi 
Hanbrane . d u t l o n ,oiutlc*> *anp. xooo. 14 eg poly-
CD (2) o c psi etyran* 
Steuftte dtaonl* iodiws OS 11000 SO 
Tui&ctatfttft CbXociAO TBMi i i i i 
Cobalt Cobalt Potaoatau 100 9000 3ft 
r t n o c y - Chlorido Farrocy-
aaido anld* 
riw ©ioctroehanieal o3i l o£ ehj typo 
...atuacatod -jo&ufcion < mefovana J :-©iutio*i • aturatod 
• loettoAi ! : ! ! o^octgoda 
Oocmaa lionnarj 
infusion 
Potantial 
\*ao uavcl no naagUTQ tho iaeta£Hrarc» potantiala. A t o x o i d 
dlfifaconea in oaneontcatlon* ^ 2 / c l * 10* o £ ^ ^ chioritioo 
of litfjiUD* aOfUuw, onrxmium and jjotaaaiun acrcaa tha tmm~ 
branoa was n»aintai:jo<2. rha uhoio o.ili assembly was iranorsoci 
in a wator thor oatat at 25 ^ 0»i°C. Tho ooiutlono in both 
tho ebanslxira v^rti atirroct by a pair of nacnotic s t i rrers . 
Tho various sa l t solutions wore proparod fson GBH (;*R (^ eodo) 
efcorfiiealo ars3 £elof;i£g»d *sator. 
rho vcuLuoa of faoeabsano potar.tiAi r*>aarurod serosa 
poiystvcsm bassd eupric £hoa;*» to , stannic tuu^atota, cobalt 
fisrzoeyanldsi and panjhtaatit «u >ortod cobalt orthovanadata* 
sttgerclup ortftovanadata and oniric peutitata nwe&ranos in 
ouHtact v i to tfSMsass* eBnc&&txatl&as of various \t% also-
txoiyto* ars c^ ivan in fabloa 2«i~2*5 and earn al»o plotted 
to *!«*• a**»2«# aeainat loc ( C ^ ^ / a . 
ibe ixcrvai i c r o d i t a t * tnaniiranau bava tho abi l i ty 
to ajanarate pota&tiala vfxm tbay ara usad to sapasasa aloo-
8 u 
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t ce l } to aoiuttasm of «U££oaont cswtojiicraui no 0-lE»> . rhio 
pro^rty io atArl£*>tod to the i«Baji«o o£ a oot ehar$o on 
tho oc&ibrona prcba^iy <au* to adaorptiafi of anions or catlone* 
-'tjo quantity o£ chargo «Kjuirc*a to ^onorato • o&ontlals* 
particularly utton diluto solutions &ro ud@d« in araall. ?h£a, 
©« couroo, ±3 dapanaaiit or* tlr» x>ro3ity of the rwcbraoe* 
If tt>o ess»£»rono faorew aro too wldo, any anount of charge 
on tho CMefccano tlooa l i t t l e to generate oood potentials . 
But AS th# ratatribrane poras a m narrow, a l i t t l e ehar^o on 
i t can clvo ideal potentials according tc ti*o Usenet ogua-
tlon 
w * Fxn 2^  ijui) 
vhoro a. aoa eu ere tho act lvl t laa o£ the twc a&*ufciofie on 
elshor side of th<a £X3tf£>ram# iL™ la the i&jabrono £©ton-
t lo l f oi.vi a, £ arid - b-vo thoiv U^UQA aigni£lcance» 
Tho vaiu « of ix>toctiala observed acroac tho pgia* 
branoo un&»* inveatl^atlon are low when theee ace uaed to 
separate concentrated solution* ofi an oleetrolyte vhoreea 
i t incroaeoe with tl>e dilution and reachee a m—tiww limit* 
This noons that tho meafcrenee are negatively charge*1 and 
•el^ct lTity jneraaeea with d i lut ion . rix» negative chero* 
on tho aaoferene eurfiacoa taay he attributed t o tho ejajiMta~ 
t i a l atfoorption o£ hyOrosry i iena or the cccron anion haimaoji 
the ii;ortA:;ic ; •roci,>iteuoo and tho ocluticn uoed £or tho 
proparotien oi tho ron!>rar,o. rho atopwiae cteango in oaro-
israno petorstiai er eko oaloctivity ehar&ctor o£ the taatabrano 
yiorcrtjflcM.yto ayaton *aay ooctU*' ^J oagpiai&od in tooaa of 
tto structural ctaan^aa nxiucod Ar; tho ai^ctrioai OautoXm 
iayor « t the int-^rfacaa. 
Two i**r«rtant factsora whio)} control aloctroiyto pa*» 
taoabiiity tt*rou#* ft faeraorai*© ax* ch.-rro,, on the nenbrana 
ar*l i t s porosity* rorchr«nt papor contains v rj' fow stray 
a?sd cirixswyiic fixjd treupa i/haraaa r<&yatyrono carries no 
£ixot3 «l»aro*« Xfieorpoctttino, it^rgarJU? procipitaeo© as this 
aurfcsca o£ parehsk t^tt ^ipor or in the* roxyotyram mtwo**t 
Civo rioa bo a not meativo charro on ^arnbrara aurf&oa in 
tha diluta jjoiuticna of a H I oioctroiyfea ioaSino to tho 
typo of Ionic OiatrJiaafciofi aaaociataS with tho aloetrie 
aouublo layer , 2'..J. i*ha aanbrenoe axo fclms cofJoJ&ere& nega-
t ive ly charged in contact v.ith uotar* An acguivalont nusber 
o£ : rotona or eationa* «ce» cAoealy hold in the fixed perfe-
c t the cJouULo layer «oa tho paaelnder in tee di££ueed &o*» 
felon* tril l Lxi Xoffe in the solution, ay the addition of enl* 
univalent oiecttoiytea* tho re wi i i bo * tendency tor tne 
eetlone to eccumilate on tho eolation aide of toe. f4JM4 
detiele layer* by inereeei&o the poeitive chert* deniifty, 
a#**^^P <wnwRe^eHB|iaa^P^peBeW^e eWe^W^Hoi*ea^e)aBsjfc * ^ e e e a ^ P ™ e w " ^ n p e e ^ ^ p l ^pV^^MHBVjp^FeV WH^BP^^^^W'^^p 
cbenclnc ttee overall oenbrane potential* If tho electrolyte 
concentrations aso tnaao lar&iv tho oiactriomi potential 
Ji 
chcui^as 1»* a auceeasivo laannar* rhia tyjs* of phancr.vona lo 
not poeuliar to thoao ay atom* 
rho £1*96 cresupo peasant ir voli charactadaad JAB» 
exchange laaeibiwaaa eon bo oaally oatlciatoU by titration* 
Itita ;«ocodur« woo umA by >o*ln^r at &JU (30) to «•*&**» 
tho and 9x«ats« «nd. atray ctaibOKyiic fpuipa praeant in tba 
aoHoOion notorial* i^vafrnioareyanaiob (31) # Its hlo attt-
aioo with thin gxas^ raj&aa ©£ periodicr,, u^od twc nafcbooa -
t o laoto . i c ana tho ^otor^tKxiotric - to aval ua to th@ appa-
cant fijead chorda oc the Cochrane esafc&riaJU Zn tho jiroaont 
aturlioa the t i trat ion ruthod provod inconvenient and vary 
Inaccurate* vtaila «t»e ieotopic netbod vao diacardod In view 
©£ the strong ionic ad*o*-->tion >-*joncna»a aeJiifeited by thooo 
«y tamo, conaequontly fcho potantioRotric nretbaa voa used. 
rhie mthoO ia baeed on the £ istod charge theory o£ saeii£>rarje 
potential, pro oood aicwtlterxiouaiy by ?ooroii (2,3) # and 
nayor and ^iavsiaa (4) • Ifoa i*p©rt«nt feature of tho m* 
theory have been nicely described by L*k«tsninax«yen&i&h 
(33) and recently used by varloue lnveetltiatore tncittfltftp 
Pep and ornfrnj m~a in • narrirjT o£ ajfeadlee • u&fcfe Aon €MIMBJO 
t i a i 4c oonaidorad to be co&poeed of tja© ffirvii iffi paaaYMt&el 
a t the tee eoitttlon MMbraoe Jjtterfoeee and • fllffnlnn no* 
tnifft'ti1 Myi^^^ frora the eaeojttai aonaeAtvatioft of the tne) 
twnabrane pheeee. ^basa outnora (2-4) derived fioHovine 
f ' i 
oquction for ror^brcno i/sotartiai in rul l lvol ta (at 25 C ) 
af^icaUk* to a hi^ i'ji^ - 4*3aali£»d syatara* v ie , # 
^ » 59.2 
(a.a) 
whora tt - (u - $)/cS • f) # » arid 9 aro tho oetoiUtlea of 
cation ax^ l anion roapoetivoly in tho raacnbrano ftmoof X Is 
tho etsa*so cm tsfca ttwrArano oxpradood In oqui volants / l i tro 
o£ jmfedpod solution* ^cjUfitio« 2.2 has boon froquontiy 
uooa for tho evaluation of tho fixod ehar^o donolty X of 
a rrwr-dbKUie < 33) . in ordor to evaluate thia porojaotor for 
tho alatpio oaoa ©fi i n oloctrolyta cn<2 manbrano oorrylnc 
a not nogativ© charga of tsnifcy (H » f)
 # thoorotieal eon* 
cor. t rat ion notontlalo ^ oxiotlnc ocrooa tho nonbrano ana 
caicul-.todt as function C-, tho coooaMntfotloa ratio C^ /CL 
baint koot at constant value for dlfroraot debi l i ty ratloa, 
u/9. rhe valuae o£ ^ thtia o&lculatod aro plotted in 
Figs* a.1-2^6. rtio obaorvad marabrana potontial valuaa aro 
aloo jaiottod In tho same cjcogh as a function of log (l/Cj) • 
colncloaa tilth ooa os tho thooratloal oorvoo* Tho 
of thla ahlxft elvoo log X ana tha coinciding 
eusvo* tho valoo for 5/V, (vido Flea* 2.7-4«12), Q M 
60 
O 
5 
40 
o NaCI 
x NH ^Cl 
X- 3.55X10 -2 
x-_rS 
X =6.31 X IC 
X 
/ 
o 
/ / 
=3.9 ex+- 1o~2 / / 
"V 
/ 
X ^ O' 
/ 
J_ 
- 1.0 I. 0 2.0 0 
-LOG C , 
f X J 4 n J Mobility Ratio (0/v) In The Membranes 
Phase- S mc <: t h Curves Are Theoretical Concentration 
Potentials F lion we ml. K*l) 
At Different Mobility RL U / v £ xpe ri mental Valu 
For Cobalt Crthovcncdate Membra n€ Are Shown 
By Broken Lim 
0 
-LOG C? 
Fi g. 2. 8 Evaluation of Membrane Fixed Charge Dens r'ty 
( X ) A n d Motility R ctrc ( u / v ) In The Me- mbra ne 
Phase. Smooth Curves Are The or eticof Cone ent r atio 
Potential i Fc tive Membrane ( f= I) 
At Different M o hi tit y Re li os u / v • E x per t mental Values 
For Chromium Orthovanodati Membrane A' :wn 
By Broke* Line 
e 
£ 
UJ 
UJ 
K. 
o 
UJ 
Or 
QQ 
Uj 
6C 
50 
4 0 
30 
2 0 
ro 
o 
to 
• KCl 
o NaCt 
x NH^CI 
'ILL * 
* 
/ * : 
/Myy °-~ 
////// C - " • — 
/ 1/ 
/ / 
= i.99xio~* /° y 
tl / 2 / ' 
- 2-93X10~^ • / / 
1 17X10-2 / / / 
/ / / 
/ ' ' ' ' 
/ / / 
r 
9 
X 
r o o 
-log C2 
1 0 2 0 
Fig. 2.9 Evoluatron cf Membrane Fixed Ch or ge Density ( x ) 
And Mobility Ratio ( u / v ) In The Membrane Phase. 
Smooth Curves Are Theoretical Concentration Potentials 
For A Cotton Selectrve Membrane ( x = I) At Different 
Mobility Ratio u/ v. Experimental Values For Cuprrc 
Phosphate Membrane Are Shown By Broken Lines. 
60 
£ 
- j 
Lu 
o 
CL 
Q: 
5: 
• KCl 
o NaCI 
x NH4 CI 
20 
0 
X = 1.26 X 10 S 
X= I. 5 9 XI0~2 X:--Vi 
/2T-' 
X 
I.65X W~2 v } ' 
X 
V 
-2.0 -1.0 1.0 2.0 0 
-LOG C2 
Fig. 2.10 E vclucticn of Membrane Fixed Charge Density (X) 
And Mob ifity Rati' o ( u7 v J In Th e Me rnbrcne Phase 
Smooth Curves Are T he ore ticcl C once ntrotio n Potential 
For A Cation Selective M^rr X si) At Different 
Mobility Ratios G/v.E* mental Values For Stannic 
Tungstote Membrane Are 5hown By Broken Lines. 
^ 
g 
Uj 
60 -
50 -
5 <0 
Uj 
o 
30 -
UJ 
ID 20 
UJ 
: • 
10 
0 
— 
— 
• KCl 
o NoCl 
x NH^ CI 
1 
^&s^ • "" 
///// / 
////// f ' 
////// ' ' ////// ' *° x 
//*-<> 67 X/0~2 1 /', 
II I 
////X= 2 95XfO~2 f / I f / it /.—-
/ X = 2 95 X10?QI/ * 
// ' ! 
1 ' 
°/ / 
/ / / 
y y
 x 
/ 
x / 
/ 
1 ' • 1 . 
— # - - • -
x *~ 
X-" 
/ 
^ • o-
- ^ 0 
1 
- 2.0 I 0 0 i 0 
-log C2 
2 0 
Fig 2,11 E valuation of Membr en e Fi xed Charge Density (X) 
And Mcbity Ratio (a/v) In The Memt-rcne Ph a se • 
Smooth Curves Are Theoretical Concentration Potentials 
For Cotton Selective Membrane (f^l) At Different 
Mobility Ratios u / v Experimental Values For Cobalt 
Per roc yentde Membrane Are shown By Bro ken lines . 
20 
0 n 
/ 
/ 
/ 
X.= 1 08 X JO / 
X =9.26 XJO 
I S 
, * 
X =7. 9 9 X 10' 
/ * i L / / / / 
' / / 
/ / ° x 
/ / 
/ / 
J 1 
0 i.O 
-tog C2 
2 0 
Fig. 2,12 Evolution of Membrane Fixed C horge Density ( x ) 
And Mobility Ratio (0/ v) In The Membr one Phase 
Smooth Curves Are Theoretical C oncentr otion Potent'rot s 
For A Cat/on Selective Membr one ( x - f) At Different 
hility Ratios u/v txpenmentcl Values ForCupric 
Polmitofe Membrane Are Shown by Broken Lines 
Oei 
valuta o& 15 and u&, dorivoa in thia wav# 2or varioua pasah-
rtsent atrportod and polyatyrana baaed i^Hamm are Qlvan 
In Table 2*7* 
Recently, Teeaka at. a i . (38) derived an 
tha membrane potential exletintj eeroee * charged 
Tha tota l oonbrano potantlai ^ vae eoraldesad ea tha a n 
of a diffualon potantlai a^ inalaa tha membrane and tha 
electroatat lc potantlai difference s # between tha raenbrane 
and the e lectrolyte eolatione on both aides of tha 
t* Tho diffusion potantlai c^ una obtained by inte&-
ratine tha baalc flow aquation for diffualon (20), while 
fcha aleetsoetat ic nfianflnl ^ f f a w * ^ s ttaa calculated 
from tha Doanan*a theory, stated nathomntlcally, 
*m m S^ • 8 # (2 ,3e) 
*a 
• — dX • 
J „ ' ' •• •"- " d in aL (2.3b) 
no 
S&8MLJU2 
vnmm or tmrnoam auvaos B&t&xsx $ (•q/i)
 # *&Bis»xr$r wvxxo 
H8*MW£XSVGa5 XSHOHJr AX 25 4 G.I^C. 
« — » — P H I imam • • i. > • • — « • » • • Miaiia • ••—••« iianiim • • unmmm. «n i»n » • — • » • » — — » «n» w w — » 
l l o y t g o l y t o K d IHCX It^Cl I4CJI 
Cupric tioai.fcato 
turt le run^stato 
cobalt 
<*) K 10* 
iH^> 
l5t) x to 2 
(5*> 
(5) 91 iO* 
rtt*) 
C&) x to 2 
Ct|/^) 
(1) x 10* 
<S/S> 
6 , 1 1 
1 ,00 
1.78 
l .ao 
2.^3 
1 .00 
1.24 
1 .20 
4 . 3 7 
1 .40 
3 ,90 
o«eo 
a . s i 
0 . 8 0 
1.39 
1*20 
1.85 
i#oo 
2 .95 
i.«o 
3 .55 
l.OO 
2 .02 
I.OO 
1.17 
I.OO 
1.59 
1.Q0 
2 .95 
I.OO 
Ml 
« 
«• 
«• 
m 
-
m 
*• 
m 
• 
Cuprlc pofcaitata ($) x 102 l . l O 9.30 - • •€» 
(3/$) 1.00 O.0O - 0««0 
!• 11. • » « r . m . » • < • — • . : . • i« ilia 11 I I I I ^ M W — i — « w w w » — 1 iii"i tmim^mmmmmmmmKmmmf^mMimmmmmmmmm'mmmmm 
9/ 
(2.3e) 
tw And a* a*© tho uct ivit ioa o£ tho oAoctroiytaa on 
Fhanownn in tho narabrana pbaaa* Jft 1* tha £low of aloo~ 
trolyta in tho abaanca of an oKtoraal oiactric f ie ld / IS* 
io tha •Sfoetlwa conoantration e£ colon,and <2L - $> la 
tha a££actlva concentration o£ countorion. other aycbola 
hava thalr uataal alQcifioonos. en intageatins aquation 
2*3 in tho i i r i t o£ hl«h aloctxoiyt* concentration aerosu 
tho r'unbgwrittj ona obtain* tha £ollot?iru; acAiatlon for tha 
.1 
—
ia
 m jrM "S""#(**T™# J;* m+ a* ( * j y 
HJ, i 
\m "• 
aif^tu-vJK 
& * , 
1 -
2 f i 3 * ^ * C 
mr 
rt?1-^?1 ~ J < r . l ) Ca (2.4) 
At ao££lo*antiy hich alactrciyta 
2*4 can ba apoi 
m
 \ i * 9 * < ^ Y * ><"?•> */<? • ••• t2*i» 
aquation a.5 predicts a linear relationship batsrcen £^ and 
i / c 2 , Plots of ^ versus l / c 2 for th© rtanbrnnoe are repre-
sented i s Fico. 2,13-2.10. A sol; of straight l inos are in 
acreonent vith aquation 2 .5 . This juatiiiiea the reduction 
of aquation 2.4 into eq« 2.S*. i*ho values of X derived frcn 
the slops of t?io i in ?s axe oivan in Table 2*6, 
Kebetafee> ?*>rioki, Toyoshiraa and tuj i ta (10) on the 
basis of the thesnodyiiaalca of irrevoroible processes derived 
the following aquation for the oioctricai. potential s which 
ar i ses when a negatively charted aen&rans separates two 
solutions e i a H i eloctroiyt* of concentration* C^ard c2 
•w-F 
, c9 - c**<f>£ 1 
* ~n ?4 - a * * » 2<> m t -*•—-j-i (2.a> P c i P c^ff J 
P and K represent, respectively* the Faraday constant and a 
tpendent upon the viscosi ty of tho solution and 
deta i l s of the polymer network of which the am*-
brans l a coetpoaed* To evaluate the upgbrana parajBotoca,o^, 
A a.id S, two limiting Conns of tho above equation ease dart 
vod« hen the caiternai s a l t concentmtion C i s suff ic ient ly 
o 
O 
Oi 
c 
o 
v. 
o *• 
o 
t> 
o 
c 
o 
o 
-c 
o 
e 
a 
o 
<b 
o 
c 
o 
^. 
o 
V) 
c 
o 
I 
O 
o 
o 
o 
03 
C 
a. 
o 
o 
c 
o 
o 
-c 
o 
D 
o 
/W/l-MI J"3l 
o No Cl 
x NH^Ct 
m H f - t / f ) Against t/C2 For Vcr, 
Electrolytes Through (A ) Curr/c Phosphcte 
(B) Stcntc Tungstate Membranes 
5 0 r-
0 
F,g 
< 
2 . / 7 
20 
8 • 
o KCl 
• N a C / 
/<? /6 
/ 0 
Z o 
UJ 
-10 
•20 
2 0 0 10 
J 2.Id 1/C2 
P> ' Emf(f-T)/f A. 1/C2 f 
Electrolytes Throug (Aj Cobalt Ferr 
( B) Cuprir Pol mi! ote Membranes 
20 
I OUS 
de An d 
-JUS 
VAJJB33 m WT^CTIVI FXX8D CnMMM fi*»«»27¥ X loq/i) OBTAiHED 
raw* WUAKA twsrtxo SOR M t e * 9 *aaaui&&i ou^aiuArra ^v ran» 
«r as 4 o.i°c# 
• M I O . I I I » w Mnnwiinii m» • • iiini 11 Mii'Mii'Hi-i—ri———>— • i * i» n w c w i m i mi mm — M — M I — — ^ m — — I M I I ii • i n w n w n n m 
sioceroiyt* HCi unci r«4ci uici 
Cobalt Orthovonadat* 
3 x XO2, • q / i 1.1B 3.19 3.20 * 
chromium ©i 
* at X02, *q/l X»*B 3.6S 3.20 
cowrie ^tiosphata 
f X XO2, • q / i 0.00 6.20 1*40 
itit « i c XusvQOtata 
S X XO2, mq/i 4.8© 4.00 3.00 
It x XO2, « Q / I 3.93 &«44 4.3d 
cupric cOnitat* 
X x 1C2, oq/i 1.45 1.72 • 1,63 
« • ! • » i 
• m m « i« • • • • 1 n l • 
"" 
whara j^j-| • r^/atr ana f • CJ/CJ 
rtun tha s a l t concaotratioa c 4a high, 
t « JL. + UA&aMM 1 Yffti<• ( JL») + . . . (2.8) 
l
~°^ a<»—<)amr Tt 
whoro t» Is tho apparent traneforonca ntsafear of colons 
"""'oturi In a aogatlwiy charged n&Pbrano daflnod by 
r h o
 *9\uo of t» calculated f rcra obo jjcvod mantorana potentials 
using equation 2*9 for tho aeabransa* era given in rabloo 
a» 
2.0-2.14, equation 2*7 was usod to give the value of p> and 
a relation between o< and It by evaluating tho intercept and 
tho i n i t i a l alope of tho plot of \ Z£\ against c^ (Flea.2.10-
2.24) , while aquation 2.8 wee ueod to evaluate o< from tha 
intercept of a plot of l / t ^ against i / c^ (Flga. 2.25-2,30). 
Tha values of 55 were than dsbaminod by ins ^rting this value 
of <<in tha eolation botaoaa o< and X obtainad e a r i i s r . Tha 
value* o f o ^ . B , ana ft derived in this way for tha m 
and i l l e lectrolytes ara given in TabXaa 2.15, 2 .15. 
tha valuaa of tha pBra*eta«s«<. jh and t far 
given ttnnhran». e lectrolyte oyster* 
can oat tha theoretical S^ v s . c a 
for any givon Y< • c^ 0 !* * o d oonpaio i t with tha 
0.6 
0.6 
0.4 
0-2 -
(A ) 
! = » = 
• KCt 
o NaCI 
* NH^Cl 
Fig 2.19 
0 8 
0 6 
0.4 
0.2 
:
^ 5 — 6 
o 
( B) 
± 
O.i 1.0 
Fig. 2.20 
• KCl 
o NoCl 
x NH^Ct 
L 
2.0 3.0 
c2x to2 
cr, 
4 .0 5.0 
Plots of IEm 1/2 30 3 Against C2 For(A)Cobalt 
Or thovanada te And ( B) Chromium Or thovanodo te 
Memtrcne In Contact With Various J: J Electrolyte 
Solution s 
/ 2 V- ( A ) 
0- 6 
0.4 
Q 
F'ig. 2.21 
• KCI. 
o NaCt 
* NH^Cl 
C2 X 10 
Plots cf /£m f / 2. 303 Against Cj For (A)Cupric 
P hosph ate ( B ) Stannic T un gsto te Me rnb r a ne s In 
Contact With VorfouS T1 Elec t re ly te So t u tions 
(A) 
• KCI 
o NoCI 
x NH, CI 
-0 30 
!0 20 
Fig 2.24 C2X i 0 
£ 0 50 
Plots of /E rn0' // ^ .303 Against C Fo r (A ) C oba It Ferrocyonide 
And (B ) Cuprrc Pa Imit ate Membranes in con tac t With 
Various J! E tectroty te Solutions . 
10 J 
imti art 
fRAi&rsftsscai Rutsa.-R *» or o&jcoie &ORXVSD VPU\ 
vmwmm$ a t v/*ajuki su&siMmi cx*tKRitSR*riuii nstoucii COBALT 
Electrolyte fXl raci MLC1 
Ooar«Btraticii Cj/Cj (Moi/1) * 
i/oa 
0 . 5 / 0 . 0 5 
0 . 1 / 0 . 0 1 
0 . 0S/O.0O5 
0 , 0 1 / 0 . 0 0 1 
O.005/0.0OO5 
.001 /0 .0001 
0*3? 
i .31 
0 . 2 ? 
0 .25 
0 .23 
0 .21 
. 2 0 
0.49 
0 . 4 7 
Q.32 
o .27 
0 ,24 
0*22 
0 .47 
0*49 
0.2C 
0 .24 
0 .20 
0 .21 
• 21 o . l . 
vl o fife 1*29 
vVMrt 2tlW 
tRXf!OVAX*D*nK MBHBRAm. 
m . • —«——mmm—m4mm*mm*mmmmammwm i n . m m • •«!• 11 HI • 1 — . — — » « — — n « — — M ^ W — I »1 • n — — — 1 • » « 11 • • 
Slactroiyt* KCl tied. ffi.ci 
Cj/C, (Hol/1) * 
1/0 .1 
0.5/H.05 
o.i/cot 
O.O6/O.O06 
0 .O1/0 .001 
O.0O5/U.O005 
w .OOl/~.OOOl 
ViO* 
.43 
0 . 2 8 
0*24 
0 ,20 
o .25 
0 .24 
* • ! • 
* 4 . 2.26 
O.S4 
0 .52 
0 .24 
0 . 2 * 
0 .22 
0 . 2 1 
0 .22 
0 . 4 7 
0 .44 
0*20 
0 .24 
0 .21 
0.2O 
0 . 2 0 
(A J 
fb.C • KCt 
oNcCl 
* NHt, C / 
e OL 
* -IT 
r , 9 2 2 5 
ots of t/t^ Against I / C? fror(A)CohaltOrtho^onodctt 
Amj r F> )Chromium Orfh: cdoU Membr une Usmq 77 
Electrolyte Solution s / \ f c sf r> / f ," - / 
10*-
CB tn . z^ OP (BOSOM PRSISVBO fWW ' , : i ; ; i V ; • 
i »©SBi -?XA*« AS? v • cra&bVXB cor* iiXC 
jc tso ly feo l - » ' « ' « ' « » • M» i« » H i l ' l IScT- iScT 
Oa . / C , <C*Oi/l) 
i^a" 
1/0.1 
O.S /0 .5 
0 . 2 / 0 . 0 2 
o . i / o . o i 
o«o£/o«oo& 
0 . 0 2 / ^ . 0 0 2 
:> i /o .o©i 
G.49 
0 . 4 8 
0 . 3 7 
0 . 2 7 
0 .21 
o . lO 
O.C7 
O.S3 
O. i i l 
0*43 
0 . 3 0 
0 .24 
. 
O.Q6 
v ida F i e • 2 .27 
0«$3 
O.SO 
0 . 4 7 
O.30 
0 . 3 4 
G.23 
G.VJ 
fXAt, f :• V."...'A- 0 ; ..ins © 
A « * • • I I — l i t ! 
. H M » A ^ — ' * •piiwiwt ^ ^ • w ^ i * ,mat ti •••> i» .mil 1 0 M M . I ' m mi w 
l l o c t r o i y t o CI BtCX 
cooccmtre t lon Cj /C , (Kol /1) 
l / O . l 
C . 5 / 0 .OS 
0 .2 /C.C2 
o.i/o.oi 
.J&/0.UO5 
7*£ci 
I 1 • • » « « »'"•» II 
0.01/0.001 
o.oos/u.ooo5 
C.43 
0.41 
0.36 
©•33 
0.31 
0*31 
•3S 
o.24 
0.42 
C.41 
.35 
0.33 
Vido Pic. 2.20 
0«24 
u.23 
I» W • • » 
0.44 
0«43 
0.38 
0.15 
0.31 
0.2. 
w.2C 
o.27 
12 0 
8.0 
< 0 
0 
(A 
• KCI 
o No C I 
* NH4Cl 
I. 
r,g 2 27 
12.0 
8 0 
<0 
0 
(B) 
• KCI 
o NoCI 
* NH^Cl 
$&f" 
cr 
10 
Fia 2 ?8 
3 . 
r re 
<0 50 
Plots-, f f/t_ A • 1 /C p Po r ( A J Cupric Ph osphote 
And ( B ) Stannir 7 . ti.1e Membranes Us,,-. 
1:1 E lee tray t e / u ' f j o n s At Consto ni
 t ( y = I 
lOo 
«•—w—> in» n i l — — — m • m m Bum t • » m •»i« mm*m*mmmmmBmmmmmm*im*mm*mam»mm» im mmmmmmmmmmmmmtmmmmmm 
Slactro lyte c i tJad WLC1 
Concentration CVC, (Moi/1) * 
H*IIII».» » i« HIimum Mim 111 Milium •<• im II<>MIIW»II .II.I«IIIWIJIII»«^»»W»I»MWWIW»>»»»IIIII»<IWIMM«M»I^^ 
i /o.i o»4i o«99 o.so 
. 5 / . 0 5 0*35 0.34 0*45 
.2/.02 0»28 0.2? 0.42 
. l / . O l 0.17 0.22 0**S 
.05/ .005 Q.12 0.15 O.lS 
.02/ .002 0*01 0.12 0.15 
.01/ .001 0*01 Oa© v/.05 
.005/.00^5 Q.01 0*00 0.04 
II •» H 1 > HI »l Hi • • • « N — » — f c « « l ^ 1 » « » » 0 « » y i | | I II I K — W — W O » » « « l illn ». HI • ! . . ! • • I • i» » » » i « in—s—^—I—» 
vide F lv . 2*23 
xmt% ?ii4 
Ta/ucareiysEcs: nuNBsa t * or c o x o m DSHXYSD WICK CBSBKVSD 
PCTBKTXAi, AT VAftXOtlS 3i*3C T901UYVS CCf^SKTRATlOfl THaOUTH CWfUBe 
raLttXTATB K&H8RA1B5. 
. . « • in i i ' n » i » • • • in • i. • ! • « i ii m - • • « Him n ii » • • ii » . i i in 
ftitt Electrolyte 
1/0.1 
0«5 /O«0§ 
o.i/o.ox 
O.O&/O.00& 
O.Ol/O.OOl 
( t t * l / l > 
i X l 
O.SS 
0 . 5 1 
0 . 4 4 
o.2« 
0 . 2 3 
Ii*Cl 
Q.SC 
0 . 5 7 
0«4fi 
0 , 4 2 
0*35 
0.62 
0.55 
gflj 
via« F i r , 2 .20 
12 
8 
0 
• KCt 
o NaCl 
* NH4Cl 
F'rg 2 29 1.0 
4.0 
3.0 
2 0 
t.O 
• KCl 
o NaCl 
* NH^ CI 
± 
(A) 
2.0 
(B) 
X J_ 
15 20 0 5 10 
Fig. 2.30 t/C2 
Plots of 7/ f_ Against t/C2 For (A ) Cobalt Ferrocyanide 
(B) Cupric Pal mi tate Membranes Usmg 7:1 Electrolyte 
Solutions At Constant V(Y=10). 
10 
N 1 • • * £ • 
1 1 1 1 * 1 
<ftl 
tf 
a 
Y 
> 
I 
d 
1 
5 
i 
• 
CM 
• 
8 
! 
I * 
a s 
3 1 3 § 
; 
3 
O 
J 
s 
i 
s 
0 
3 5 
lOd 
JU1& 
VAUU cr THS ss^Bcravs FIXED a i w . g D8Kjmf 5! («q/i) IDX«S 
AT as x o . i^c . 
H ' » I I » I • • » » «i i» m • 111 • ii>m • m i » m i i •> « i » » '••.»HM • »n» * « n wmmmmmmmmMimmmmmmirmmmmmmmmmBlmBm 
electrolyte KCI naci IH.CA X4C1 
Membrane * 
iiniMin » »n» »»»i«'«» ••»»»• n •«!!• w « —•ww—»u 11 HI m i »i • 111 — mriimiwm • « » » » n m i m « <i » • ' •—«» • J I U K M I X W O — 
(5!) x 10*, «q/i 1.2 1,0 1.5 
(to x 10*, oq/i 0,7 1*3 1.2 
(ID X 10?, wi/i 4.8 3.4 2.8 
tannic Tungetete 
(1?) X 10*, «g/l 3.4 3.2 1«* 
cobal t Farrocyanld© 
<£) X 1 0 s , eq/1 0 ,7 5 .3 5 .7 
Capric aimltata 
($) X 1 0 2 , oq/l 1.4 1.9 - 3,4 
i i . i n « i i mi 
pondlne. flKpvt imntai data* For th is ceraparleon agnation 2*6 
can bo rewritten in tho £ oilowinc, £o«n as sucftoatod by 
Kobatake and eewcrkors (19) 
X^JSmUM
 m g (2«1©) 
with q ana r defined by 
and s * c^Ap^ 
Thus if equation 2*iO is valid, the value of ( Y-aft/la9*!) 
calculated erota tho ?redstesrained valuta of °<^ A and 1 
through tas&eurod monbrane potential a^, for a particular 
valuo of \^puat fall en a straight xlno which should have * 
unit olo; o end pass tho co-era ma to origin when plotted 
against s. rhls behaviour ahould be observed irrespective 
of the value of ^ and the kind of usabrans Electrolyte sys-
tan used* rigs« 2«3i# 2*32 deoenstrate that the theoretic*! 
prediction of equation 2*10 or equation 2* is borne out 
quite satisfactorily by our experiments result* with all 
cipitate etesferonos. 
equation 2.11 for the membrane potential starting with the 
a. 
a. 
o 
•c 
a 
f> 
- © 
CL 
a 
O 
D 
O 
c 
o 
o 
c 
o 
o 
•c 
o 
•*>/(b*-/)voi 
c 
o 
o 
o 
O 
•Q 
O 
u 
x 
.
32
 
( \ i 
Cr* 
tL 
• . 
«*> 
f 
C* 
- • « . 
U. 
o 
C L 
<. 
a 
o 
—\ 
<b 
£ 
o 
^ 
w 
a* 
c 
o 
•a 
a> 
5: 
3 
o 
c 
o 
is. 
K 
o U. 
N 
i > 
o 
- j 
\r\ 
c 
• *. 
^ 
"* 
1 
Cr 
<b 
v _ 
"•v 
—* 
& 
« J 
J 
V 
>
«-
o 
«J 
««, 
o 
ul 
o 
CL 
^ 
• 
*~ 
lb 
D 
C 
3 
K. 
u 
c 
c 
a 
•%-. 
t/> 
CD 
O 
c 
1 
a» 
.5 
c 
o 
o 
o 
I -
Cb 
U. 
»*-
D 
O 
U 
-«» 
0 
"O 
D 
c 
o i . 
o 
,c 
t_ 
o 
6 
3 
e 
o 
v_ 
-C 
o 
~ 
-"» 
a> 
o 
•o 
o 
c 
a 
i>. 
o 
n— 
^ 
o 
J; 
O 
o 
10 , 
baalc flow aquation -provided by tho th -rnodynanlca of irra-
voralbla proeaasea and uainc a different sot of aaauetptlonei 
amii,y« (a) the oont.ribut.lon of maae laovauaot la neqUpihia 
(24), and <b) amali loos do not bobavo iueally in charged 
(24) • ^balr raouit i a i 
in 
C- v^cj 4 (Ac2 +<2K-1>0X 
51^ * < 2 ^ « » i ) JUB ••»«"•* - ' * ^ M W I . . — * I I • mil • •« 
/4CJ • jAc2 40X 
^ 1 an • • ii n«a-» < » i in ma i» i—«—«i 
*** /~^——^2—i" 
(2 .U) 
where 0 la a cbaractariatlc factor of ttio raactbrana-elo* tro-
lyta pair* and rapreuanf tbo fraction of countorlona not 
t ightly bound to tbo meafirant eKeletcn. The product 0x 
la t*asod tbo thoxrtodynanlcally effective) fixed charge den-
aity of a ennbranei the other tardus have thair usual aignl-
flcanee. Equation 2*11 fdacafl to tha 
t i a l aquation (aq* 2«2) for jt • 1* since i t wee 
lyta 
t
»i^iriti *q« 2*ii• rU"'tafre and fciaoo 124) 
oliapla eefthotl *y> iftp the folineimi 
tha dif iuaive contribution to tha ajaf of a ca l l with 
ports 
•^ • • ft <t-a ta^> in iCj/Cj) C2aa) 
10 
Xm Us* apt-****nt asanas-Aca^e* mnbo* os anion* in 
tha mmabrasm £haaa« Canparlaon oi aquationa 2*11 and 2*12 
Givo* 
T » T *nv I toy 
<2.13) 
On tha othar hand (23, 34)* the raaaa £i*ad tronsfo-
nuofoor ©fi colons in a nagatlvaiv char^ad raarabff&ne 
in an eloctre^yto aoitsticn of eonoantcnticn c was 
da£inad by 
t_ o V <L /<tt S««V O 12,14) 
what* C4 and ?L «** aha ocAeantraticaa of eatlona and anion* 
raapactlvalv* l» too oaaocaaa thoaa. stilm aganuon uao nrarai 
£oaaad to 
* • - 1 - 4 S t l f 3 U —
 ( a a 5 ) 
uair.t o a t • In aqaatlons for tha act iv i ty aoe££ielant8# wool-
xl t iaa of araii iona in tha taarabrano *haao, and tha oqui i l -
britxn aonditiatt for oioctriooi nautraUty (23, 24) • Tha 
10,J 
dlifoeonoa botfMooii tha apparent txtuoaforoneo nuntoer tg 
e©lculatod £r«n eq« 2*13 ana t^ fron actuation 2*15 for 
various reducod ooaeontsatione ^ ( ? * C/j&O woa found t o 
bo aivaya i aoe than £» ovor a uide rarrfja of axtornaa. o loc-
t r e l y t o concentrationa* rh-roforo, t g _ and t» uoro oonai-
dorad prac t ica l ly tho aane* Ac a reeult* the appamut 
transference nurabor evaluated f ron the ixxabrano potent ia l 
da ta *?aa ueed Cor tho detasnaitKitlon of tho tharmodynamloaiJ 
off active fl»ad chac<QO density 0X of tho raarabrone a t a 
Civon avoxftge aalt concentration CMC m (c* * C ^ / a l using 
aquation 2 .16 . At tho sac* time rearrangement of aquation 
2*iS -tcovidoa a def in i t ion of pettasoi activity ' by tho 
a 
aatpreoeioti 
* ' • ••'»• m = P ( 2 . 1 ' 3 ) 1 • *w - =< t I » ! • « <  •! »n '• • H • '« nil HIM » 
U £ * H ) -<-<a<-*m-o • 
This aquation can ba uaod to find tho paoaeal ac t iv i ty frota 
rcafffrrsno potent ia l *»asuremitta u iino aquation 2*12* If tha 
tranai^ort nunbor of ooiona <t» o r *%pJ i» «*ro# tho 
i a perfect ly se lec t ive and *M • 1, wftila i f tha 
2.16 f a b l e s a . I ' M .22] wore plot ted agains t log c* The 
t o <1/S)* gives trio vaiuo of tho thorrodynonlcolly effec-
t i v e fined charge denaitr fin as required by tho lo f t aide of 
lUt 
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£&fe$ •» .Still 
s^scri^Aan^ ^v^rna^ ASP 25 4 o»i*c* 
sioctcolyto . ,;ci *i«Qi, «i .ci i*tci 
Membrane * 
Cobalt OrthovanQdota 
(I) » to2, m/i t**& 3.ss s.«a 
chromium Orthovanadata 
(I) x 102, •q/l 1.59 3.1$ S.S2 
cunric r^ josphata 
(£) X iQ3, oq/i 5.62 1*29 S.aa 
tannic Tungstat* 
1*12 
Coboi-t Farrociar.iao 
(1> x 10 2 , a ^ I 7,94 4.7© &.OW 
(1) x I©2 , «ci/l 3 . 1 * 3«6» - 2.5® 
11 * 
aquation 2 . r 5 . i*lg&+ 2«33~2»3& roprosoiit piota of P versus 
log- Ce, •' c_J/2 for tha p©rchtr*3*>t aup,sorted cobalt orthovana-
dato, ehsaalus orthovaiMKSatft, eupric pGlciitata arid poiyaty-
rono snppoxtaA csarric i**o0i*iat«>otaralc txmcatato and o o b t l t 
forrocyariflo ncsribronos in coot act * i t h various t i l o loe tro -
iytoa* Stocs valuo of 0tx tfrua darivod for th* taofsfcr&naa «nd 
H I o*octrciyto combinations A so given in tahla 2*23. 
I t &o noted £vcm Toblaa 2 . 7 , 2*0* 2,15, 2*23 that tho 
charges &>nalty °* tba c)dBi»ccma<H3d'3ct«ulyte oyseams Q£© lam* 
?hla i j in oecosAaRoa with our eariiasr f irxiijspB or dl££uaic«i 
rata atudloa* Furttor* th© valuaa d:-riv-3u srcis uif i irostt 
tsathoda araatpcat tliO aarae* «> i i t t i o di££©r9fieo r.*iy bo atfcri< 
bctod to the di&foro&t pfocstlurao adoittaA* I t i a cor.c-u^ o>"
 ? 
sii-?£i»£or0# th&t tho taotliocia «3svalo:jod roc :-*itlv by taotiia 
o t ai.*42H) ana •'^obatol.o ©t a i* (24) aro Va-Lit, icar >-,.c ov i iua-
t lou ©£ aC&'JCtive £AKQCI charya donaisy of ti'ia aystcflfce under 
Invoat l ta tloti • 
t-, icti.<imiith, \ . i'ar# one? u , r«3r«KU<rm, «>. "&y** 
Ch^ .» 2Q,, 3'2 C1D7U. 
r . Jaora*&# r u e , «•?* ux *&• n io j . . , 32 3 ^ 2 *193M# 
*i» (ou« ••hyslOi«# li^, I ? Clv3*U# ':,ffcsc» *<ati» <fece«S» 
.>ei«, »l>.,*#-•), S i , l£2 U>3£>J# £ . Ki.^ctxtefvicu, 
hydKXU* £, 305 (lv«9)y <rut.# .-Ic^itys* t.-fcact., ,& 
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I S . A* Voclii, A , *;aoo# : , lohitia, ami V, obataAe, 
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11 
3 1 . i • j^alcata&iai^anoulAft a m - . A* i -d i . i . , Siesta?** 
:'tae&nmadf* # Acodx-dc i-'roaa* i>j« v©*t:# p . 203-203 
11.1 
Biionic • tftoKfcla— fllflcfcriflBl <aqfeucfclvlta? and itaoatjt^y .MMftfflMfl 
'?ho t o t a l o l o c t r l c potential dif^owmoo, s , 
undor ©320 current £ lo* botwoan tiw aqueous ©clutlona 
r tod by a rwnbram h&m b van ono ofi tho neat, ulOolv charao* 
fcajrl@o& of ajiactiodhamicaj. or> - b ioo i^ctr ic ffeencfsanaC 1«10)» 
For b io log i ca l rwmbromo t h i s potent ial «U££ararHSD la usual ly 
&>aeriba<3 In tanaa of tha coldtsatWfodgltin^ata aeration 
<U,12>, 
8 •» |P* in I« . I I>»» . -M*»»*— .1 iffi>. . 1. .-— 13»1) 
* t7 "5* * C* a*ci 
s~* 
whose a^ ajpo the a c t i v i t i e s of tho lndicatux? lona In t t o 
so lu t ions (*) arx:. {") on the two olooa ot esotabrana and tins 
pomoaoiAity rat ion i'i)B/'*l' ««fi lci^LK mpx&mxit a oat of 
c o o i i i c i a n t o dollnod £rora naasuraoanta unaar various oxtar 
nal so lut ion condi t ions . Tho pcmaoablllty r a t i o l a oald to 
•JO constant vhafi thaoa coa££i.cianta art* Indsponoant of 
a x t o n a l so lut ion oondit loaa. 
For certa in ion oxchanQa narnfrranas pawaoabia 
to apocloa of ono a l s o (••$> cat ions) s la doscrlbad by a 
oanoroliroe' ffcrnat aquation In which tha pacnaabll l ty l a t l o a 
aro irido ondant o£ axtovnal so lut ions condit ions (13*14) 
I L M 
^
 ai ^ 
f ai ^ 1
 * J 
liowovor, in tha uouax bic iot icoi oituatlcr: in vhlch jp&n&>» 
a&io afiioea aa wall aa cationo are *vjoor«t i t ia ^ortarally 
oba^rvod that equation 3,1 ia oruy ao rcwirwto in that tha 
P&moabiilty ratJLoa are not constant (15)* 
DepaaaftUtm on tho truno.ort. nvachanian, or tho aoaur^ 
tiona c*a<Ja in the derivations, the pa*sa©a£>i.lity ratio has 
hoafi rivor, audi vorioua .iiyaicai mariin^a ma inability emtio 
(IS), ion ewcharuo equilibrium constant (13), the procl\*ct 
of tho m b l l l t y r i t i o and tiso Doonan ratio ( i? ,16) , tho 
peoauct of tho mobility ratio and tho distribution eoa££l» 
ci:jnt ratio (12), tho product o£ tho nobil i ty rati© ana ion 
axeharugpa CKjuilibriun constant (10,20) • 
Dox&vatlofi of tho abovo ©quati~na havo boon rooda 
f rcn various theoretical considerations, itod^Kin and «t« 
(12), following ColAnan ( H ) , aorivod equation 3*1 for 
the steady s tate vith constant pagm—Mllty ratios aaouci&eo, 
* constant «l«ctrte f laid to e x i s t »ithift tbe msbtm** An 
eojaatlon £or a valid also in tho non steady s ta te was derived 
by itenOareon (21) ••anmlng a olxture i irwii»lsry» 2a tho eaae 
o£ equal total concentrations end « uunmm anion, tHe 
i&ndarson equation heeonoa identical in Coon to oqoation 3 . 1 . 
IV ± 
i iwti tiio totai cxncOE&ratlGria on oitfr-<-r aiuu v.- «..j r .»r-i>rar-a 
era acjucl, o<£iatlv.<n 3.1 i s Qiao dorivod Crcc-. iooroll 'a fi*ad 
chart,** t*K*ocy for xaosakrono with a ur.ifosrs s i to cilotributiofi 
(22) * For th i s ceco, FirJ-olstoin and tause (23) hava about) 
ts*at the oloctric f iold i s conotant regaitiieaa of the fiana 
s i t e density, ifeyevor* whan the tixo<3 al to tJanaity i s hioh 
eiK*»^* to ooecludo ooiona, the* £ i<»ld io constant reojuc&iese 
of tho axtarr^l ooiution coneontsutiona (24) • 
C» tho oth -r hand, equation 3,2 hoa been dorivod by 
contx end Siaersraan (2§) without aeauciinc & constant Cioicl 
£or ion madtmt^o txmbranao, pasnoebio aoiaiy to ions of one 
aig» a&d hovi&e nonunifotcily distributed f l>:od aitoa o£ 
cenjtaxit cliorjicQl ,io.<3rti a. in th i s ease tisoy deduced 
that not oriiy uro tho pMEaaabiiity ratios constant in tho 
etoody otato but also tUtae*inde$aii&mt« ^c|ua-i.r. 3.2 l>as 
also b^en ahotm to doecri&c the isofcentiai at a ec*8i,4atoXy 
Ciaooci^tod liquid ion owdb&Ggm maobrauo, aithoutfi only in 
tho ateedy state (26)* Duo to tho wide variety of ajyotama 
to t-tlch equations 3.1 and 3*2 appear to mr>iy and because 
equations o£ * olni lar £©«* can bo dochiood £ron audi diverse 
fcnlfcl.ru Qoauontlona, i t seaiaed reasonable to aek wheth ir 
such equations d e b t rot represent a p t n i n t ihartfirionoiegicax 
proporty of * wide c lass of raacferanes. rjendbiom and 
sisenaan speculated the poss ibi l i ty to derive) • oanerai. 
exscsoaion Lor s with tho permeability ratios treated aa 
n^ 
a t i « » eioebantaau uch <*3uati«:*s3 tvava boon acccca;?llohod £©r 
tfco ataody atato caoo &*y i-fetlak iZTi m*z i>y <-iisi«uka C2C; . 
I'hwa on at-juatlou for fsctsbraao i-oteantiol ueltH} the i lnoar 
lanes o£ nonoquiiioriuRi tiieasacaynai&loa acti a l s o tho thoeaodyf 
namio conditiona £©r tho axiotenes of a constant parraoabliity 
r a t i o intta dorlvod* ^andbior. cmd Biaoraaan (XI #12*39) have 
di^cusaad fcha aicsiif ioanco and Hat^leatione ©£ the oboorvod 
j^«sfe*ability rat io* In roc-xnt yaaro aovaral othor aQuatlona 
far biior i c potential o j l i c o b l a to a ayatari baaod cm tho 
tl^amoaymanica o£ irravarai&io prooooaao hevo boon darlvod, 
wMch de>3« not require any prior tanovlodro o£ tbo eoncatttra-
t i o n ro£l loo or tho poxo&a&ioG faoctartiata, and t?*air v a l i d i t y 
In t h i s e*wr*tor, tho b i i on l c nota&tlala obo:>rv2U 
acrosa parchnont aupportau cobalt and chromium ortl&v*&nadata 
at:-d polyaty raise ixiood eti r l c gboaitfiato and a t a x i c turscatata 
csSKabratioa oo'arotim; 1*1 &loetxo*yto so lut ion with c a i x e 
coiona* and tha cx^r«activity of tb© iaan»i»»oa in contact with 
l i l a loctrolyt^a hovo ixaan nwaaurod for tho evaluation o& 
tfta s e l e c t i v i t y character o£ tiio eKxnbreD&e usin^ the widely 
ttaed eqostaeci saaesiaa p » m e e u i l l t ¥ r a t i o and i sob i l i ty rat io* 
Tho b i i o n l c potent ial data have a lao boon ttaad t o a»araina tha 
v a l i d i t y of tho HDSBKI and ?yoyoehlaa O B ) aquatic** for b i -
l o n i e -jotontial derived £ro» tha baaic lava of non equHibrtun 
tnerttody&asnlos • 
Con due(* vity 
Bridge 
Membrane 
Fig 3.1 Scheme trc Diogrcm of The Ceil For 
Measurement of Etectricol Conductivity 
The pe»efa»ant eupported cobalt and chromium orthova -
nadata arsd P lyotyrvmo baaed manbrenoa vstm prepared by the 
I rocoduro d^aerlbefl in Chapter Z arid i l . Tha bi icr ic potoiv 
t i a la obearved acroea the rorabrame vara laeaeured by cone* 
trucking an alactrocboracai ce l l of tba foiiowint type* and 
uainc a Py»pcocialon vernier Pefeejiticweeag 
« i - | . 
; Si.ectsoi.yta • , e i jctroiyte » 
acs aolutlon ix ! H a i m n , aolutlon lx • ^ce 
: < * ) i < * > : 
For tha aoaaureraont of oloctricol conductivity* mcnhraneo 
vara f i ra t dipped and equilibrated In an a^ropricto oloo-
troiyt* aolutlon* I t waa than ciai»pad between two hal* 
co l io and maaour^nanta wore aoda# aa ahoten in l i t . 3*1, 
ualn^ a corsductivity bridge (capbrldtx* Xaatstssant €o^i<td.^ 
Bnciand) • **he error in tha gieaauremnta of fttar&rano poten-
t i a l wae within .* %•* whoree* e lectr ica l conductivity could 
be oaaaered to better than 92.5 . 
KMB9SMN 
t*hon an ion axehance taarabrano ia intarpoaed between 
two solutions o£ ***** aaaa mlmt imlntai bat oe ill fffaiant 
concentrations, tho votoi.tlai ai££arem*» developed ia oallad 
the concentration potent to i or the actabcane potantla *» Htm 
• ion and aagoXtuda or th is enf elves tha se lec t iv i ty of the 
fnatabrnno i s us *2 to ^sperata solution of tha tfc?o oloctroAytos 
o£ tho typo ix and jx (or IK and iY)* tho atoady iotoxitlal 
davalo.xtt* i s called bilonlc lotootlal (BZ'^XSt) which la a 
raoosuro. of Uio aaloctivity of tha craiafriane £or ions of the 
ssno ai«n» BIP baa boon conaldared by Jialfforich (32) in 
aocordaiioa felth tha ccncopta of tha m* thsory UG«J4)* as 
boinc tha alosbralc aun of two intorf&clal potentials and 
at) internal diffusion potential . < complete mathematical 
discussion under conditional (a) laaefcrane diffusion control, 
<b) film diffusion control* and (e) coupled morJbrano f i ln 
diffusion control has baan presented (32)• For a general 
eaee involving coaplate taacferano diffusion control* tha NP 
for countericno la ©Ivan by 
• * JP m [Vi WVFi*j] - § in £:JtcVl VVi V] 
(3*3) 
whore *i/«j* S^/B,, ^J/VJ **° th<* ratio ©f tha activities* 
dif fusion ooaffielants* and tha activity ooafficianta of 
tha countariona i and J respectively* ovorbara rafar tha 
fHannwaiT in tha membrane i*»ea, ft* y* s and f hava thalr 
usual sioanings* Using the Einstein*a relati n L^ -tt^ RS'. and 
ta: ing ratio of tha activity ooaf flclont to bo unity* 
tion 3*3 roducea to 
l':o 
a* V 
s « f in * «;*" \H (3*4) 
Sen? uainc tho oanarallgad ; o m a t aquatlori its which tha 
ooabUity r a t i o s ara consiaor<ad to bo infciaoondont of 
nal o ioct ro iy to conoantrftU.cn i . a . . 
I £ *» ai $, 1 
*S*j 
(3.5) 
ana caaparinc <*ith aquation 3.4, wo have 
B / ? ! a i'1 J • J± 5 .>.„ 
Equation 3*6 has a l so boon dorivod oas t raeontly by >andbion 
ana Siaatman (29) firora tho than odynanlc 
a l t o laawbranoa thicfc inai loa tha t tha psaraoability r a t i o l a ? 
qui t o conoraliy, re la ted to tho Ion oxciiango equi i lhr ian 
constant <^j ana tho r a t i o of r j eb l l l t l -a o£ tho c r i t i c a l 
ions* Further* using tha woi~ known re la t ion 
©J/SJ • >x / Xj 
3 . * nlvss 
(3.7) 
VVW X M 7\j (3.0) 
tthoro A« i s tha v i t y ofi the o^rtfc o w 
12 
wholly in 1 £osm ard ^ j Id tha centftsetivity af tha marrtigwra 
«iMr- i t ia wholly in tho J f o s ( 
i-ho quantity * ^ ^ j ia eor,aiaa*ad truly a ma^brana 
tetajcrty (29) • i t la independent of the chencjoo csade i a tht 
ac t iv i t ioa aA and a* of the eRto*r<ei aoiutiG»# fftue i t Is 
apparent irca* aguati<*i i«6 the* a *4ot of loe, e^ acainot jeton 
t i a i for a conetaet a^ abould elve a e tse i f^t line* ^nlUgty , 
a etreicbt l ine anould bo obtained i f a. ia variad erxi a^ ia 
kept constant• roth sfteaa lino© should ehov potential ebontee 
of RT/r cr ia^a a t a»°C J&r each tenfold chant* in act iv i ty 
vbon axwfMauoa are aepamtinc i» l e lactroiytae. ecordiiK-iy 
n i acroaa cobalt and ebranluc; erthovanaaate rarohmant aut-; ortad 
aeafeeanoa and pniyetyrene baoe cu,arie litcegttata* etannie tunca-
tate iseatoranae vera deten.>inod fior varloiaa electrolytes peira, 
vi«.# ssCJUWaCa, ejUxi^ei entf • • -
 4 , t a in& the ccncentra-
tier- af cr* eg the eiactro~yte eanatant (0*1 fc) and varying the 
eoncaotcotloG o£ tho ©tbor eioetroiyte beteeea 0»GOl to u»i «• 
in the aoatnd aat ot ex^orisiont the eoncentraticn ©£ tho other 
aiaatfloiyta wae ka^a eonatent to«l w) and the eoncantaatioa of 
the f l r a t eieetaaiyue •** varleu. ?ne blionic potentiate thee 
e^ AAjrand Mans ftLetsad aralrnwfr ifmeaHflaa af tha aaaa «—»*^ * 
act iv i ty* Tina aats oS atreicfet l laae in auaraedaneo with 
tba OMpactottfm a£ equation 3*5 ara ofrta triad ( Page. *•* * *.£>> . 
The etroicht iinaa confiaa tho v i e w of nidiia*> and r team mi i 
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(AUJ)dias !VllN3l0d DINOliQ 
J : > , 
113#1<J> that tlxj paCBKMfcililty ra t io s arcs iitdoi^oriioiX o£ 
@ste»rmi ^ l u t l o t t ' c t j ^ l t i c n a (13*14/• Irs orciar to uoriva 
tfe> valuta of tho patmt&l i l ty r a t i o , thcso© s t a t i s t i l ooa 
wsna OKtot Ood to- cut the a c t i v i t y axia ac jspr© p o t e n t i a l , 
**b*ia two sorts o£ aJL or*) a values l o r tthich otottt la l s 
%*as wiro tears obtairtocU At ©are* potan&lal tho ra t io *«/•« 
was squal t o *«/^*» *S» valuas of ^j/<% 3ariv©<2 4r, t h i s 
woy for ti.a f&sr&rsnaa ana &i££o:-ant e l e c t r o l y t e pairs are 
a s follows* 
For cobalt orthovoriadoto nesfevaria 
''••.*•*/£ 2—"* ** 1«28# '"-.V i-«t • 1*12* f-w*/ •*?••• ** 1 « C 
SMS 
ror chromium ortiiovaiKiOQito ftos&reso 
4 4 
cor c u i r i c phoo.-hutja [noK&r^ no 
4 4 
For stannic tuct^atate raawtoaefie 
4 4 
rha vsiuoe of ^ A / * j ace generally l e v uhldh point tewexoe 
the f a c t that the nonbranas ere r e l a t i v e l y core irfolbed i n 
er oqui i ibr iur votor content ^ 34) • The v^uuao o£ the 
r-o 
intracr^anbrana pwaoa^li. i ty ratio , / r al^o rofar to th# 
sa lact iv i ty mqpmm® oi. ths r^^brariaa ixr the eatictjs «* 
CcllOMtt 
?hi# ©r$©r of »oiactivity cr. tho bt#is o£ tft* EiaoflBwui-
.^ *©rry nxxlal oil noRbraca aaioctlvlty (£4*3$) poitit tuu*rd* 
fcha woai; £iai<3 sttRBMli of the* dtmr^s groups sttscbod to the 
nsjabiaiMi matrix*, th i s i s in acoortlarico with our sari lor 
finding a o£ chart** OsRslty idmr^o Oor.aity I© mq/t) dotor-
raimt isms ot tbs inambranoa, d.3#erlbsd .in adaptor I I . 
Di io i ic pobantiaX as&surssiattfcs vera also earrioO out 
by intorpooinc th* wm&*mam batosssn two <U£f arant sl^scteoiyts 
solutions at tliQ astro c&nosntcsftioB* **ha Bir- vsiuss ttera iow 
whan ths is&sixmD© %?«*» uaofi to sspssst* coaoaritreitad oiactro^yto 
so4ttt iotas tttisossa i t irMBraaaod ^ith <3ocroa«ir^ ©alt ooncontra-
tiorj* l'»tol<as 3*1 • 3*4 « i*ho psiwoabiAlty rati© *^/$ ©ml-
oulstod fr«a tfess* S*P walus* usin$ equation 3.S v*** sssm to 
bs ooocoDtrfttion asgoiiasBfs Tsbio* a*» - 3.8 . rui« bsbavlour 
MM *Q*tt With * l i VS* four WtlWinO S&4 di£ts*SBt SlSOtWEm 
lyts pair*. m» v**i«tts» 4* W QMIM by «*» ntinnpss 
structucsl ©hsness psnssosfl i s fcfcs slsotgisst flaw* Is lays* 
St tho panjfo**in*-3©ii«fci©B, jnSS»ftSSS» PS*SB**m *SJVS*SSSl 
J 
•miiniiim—M»i «i»ii«iii < mn'«n i i«» i«" imi i»« 'n i 'n » «mi» H I »i ^ . . . n . « — » - » . » - n n «»».» » m i — n » — 
ccnoontxetlon 
0 . 5 / O . 5 2 . £ 3 X.5S 2«>3 
0 * I / 0 . 1 4 . 7 5 4*32 3 .43 
O.OS/O.OS 7 .22 3 , 2 2 7 .58 
O.Ol/o .OX 1©.97 11 .21 12 .31 
©•OOS'G.QOS 1 2 . 2 3 13 .53 13 .03 
O.OG1./O.00X XS.Sli 15.69 1^.12 
MIia»—-:«i uwmmiiwn— i^iwniif immrmHmemn i . I»IHM««»M—« 
ConcOfttCOtltA l-Gi - S^ OCA KCX - !2!ACi LaCi - III-CJL 
ir«a/l) * € 
0 . 5 / 0 . 5 3*24 3 .04 3.1*3 
O . 1 / 0 . 1 4*90 i . 2 1 4 . 7 6 
O,G&/0,CS 7 .56 7 .01 7 .49 
O.OX/O.OX X2#OS l t « t * 1 1 . 6 1 
G.OOft/O.OQfi 1 3 . 2 4 1 3 . 2 2 1 2 . 5 2 
O.0O1/O.001 14 .12 1 1 . 0 3 IE.00 
i;,u 
cortcK»:tun«loD 
0.1/0.1 
o.os/o.os 
c .o i /c*c i 
GOS/G.GOS 
)«001/0.00i 
4.S6 
b- i i i 
12.70 
14 .07 
17.83 
•.70 3.52 
1C.32 
M.sa 
17.72 
1<>»92 
3.78 
1Q.76 
13.33 
i e . 5 7 
0.1/G.l 4.35 3.&2 2.78 
u.OS/O.OS 3.31 7.87 4.13 
O.Ol/O.ul 10.37 12 .7E 6.06 
O.O05/O.O06 IB .40 17.42 10.4& 
O.OOl/O.OOl 16*87 18.22 13.44 
1 
wtm'mm>>w;m*»* ***************** 
1* 
>>**m>.m*m\m*mH*>m<tmmmM<y^tm*m'mm<m>*mm»m* ••Ml1 - W ^ l i i W ^ n i w < * *«'HllO»W|WIW 
Ciaettolyts 
ion pair) 
ConooRtVtttion 
cttal/l) 
•
 W l > » . . i » ; 4 i M u w n | | M 
O.S/O.S 
u . 1 / 0 . 1 
O.OS/O.OS 
o«03/o«ot 
O.UOS/U.OOS 
0 . 0 0 3 / 0 #003 
••"•^''r*4 4 If *r»^"rii* 
x.ii 
1*53 
1*03 
1.03 
l .XC 
1.27 
1.S3 
t*m 
1.8© 
1*14 
1.39 
1.34 
1.61 
1.72 
1 
NJ^HWjW' WMi r— WW W W * i#»-m**** * i » - * » w ^ - ^ ^ i H > 4 ^ f l ^ : ^ . t ^ ^ •<»^ pWI»wlW<IWWtWI»WWBWt<Wt<W»'^ li ^il»i<*ii»>M«i.i*LlMal«|»^iii«irwfrn»"'<tMaw«^M^ 
si-sctrolyta 
(ion peir) 
coccwtration 
C . V 0 . 5 
0 . 1 / O . i 
O.O6/0.C* 
o.oi/o.oi 
U.0Q5/U.QC& 
^.oui/o.ooi 
'WW 
1 .13 
1 .21 
1*34 
1 .60 
1 .47 
1 .73 
1*31 
1 .37 
3 .33 
3»ftS 
1 ^ 7 
3*70 
4 
1 .15 
1.3© 
1.34 
%.*! 
X.*3 
i*©o 
i: 
( i on pair) >\,«Av,«* ^ V * - ^ * p»a»*/prei* 
OS©*/*} 
oa/oa iao i»3o m s 
O.O5/0.OS 1.23 1,49 1.30 
o.oi/ .01 i«44 i « w i .sa 
O.Q05/O.OOS 1*78 1.99 1.S8 
O.OOI/CUOQI a»oo 2.17 a .os 
«i ca i r i 
<Mol/i) 
CiOlS |»1*} ^ * / - W * *''--*/**.»,'» i'*ak-*/[*»it* 
» w * •winii »i mmmmimtm#m*m+mmmm***m'**«m^mm\ mmm mmmnmnm-mBmim 
o.i/o.i i.ie i«i& l.ia 
0.05/0.0$ 1.2S 1.3ft 1.2? 
0«01/D«Ot 1.4 V 1*S4 1.3? 
O.0O&/O.OO5 1*83 2*9? 1.50 
Q.O01/0.001 1*93 2«09 1**9 
inorganic i*raei;/llsata maB&JX&t£i-a o b t a i n aan^Kus^oebio cjroups 
as part ©£ i t s atxwcturo ufoieh may sccouat £©r i t s necativo 
cijor<„a. vho sKCftoo^ aftbi.® cations v l i i ixj £*xso t o rova in 
tbo poros* i it;Jin tli 3 poms tluro %?iil be a diffused 
ionic sftnoottoass Cror:' tito charged- uai,i, inco the* mmtomma 
umj^r investigation oarri o^w s i t * dorisitlas (charge density 
1 x to4*2 sjq/i) * cation arsrroactjtrtDnt ir.to tb® morsbrano soona 
to bo tha noet pcobabis ittORcaons* ifta thickr^oa of tho 
atraoophoro dspands upon ths oloctrolyto eonesBtmtion* in 
v**y dilitto soiuticftg e£ oloctroiyto, the tbidussoa boccrxao 
90 ©rsst that ossiy ©atioas ars sanaaon* iis fcba potoo one tho 
t?-3f4»«eai<i baccaaao lmiasxraasi)!© to aniens# Q condition nocosoary 
for th« doriveitiors of sjQttStion 3.5 trith ecnatant ps«r<«©j-:si.-
l i t y ratio* stms th'j boat data of ^ ^ %*ith constant pew-
i?@s>ji&ity ratio with tbss iiivositifcatad oy 3 terns oxo thcoo 
obtsibod with tba most diiuto solutions* It nay, tlKHFiafor©^ 
ba cemcludod that th© axiatttnoa ©£ an «i«pr«saio» Cor s with 
constant psoaosbUity ratios can not ba characteristic ©£ 
« i i ths niinitiasnnn but i s restr icts* to eortsin physical 
si«ss«Asna« oost nots ly thnaa in which • wrihuwu i s pw»» 
noable only to spactes of oBi ***** Xt4« *• to aprnsmnt 
with th@ rasttoosatiosl Irssfc nirni srtssumd by ^andbiora and 
gismtwatt (29) • 
Zn ordsr to hava s Hnowiod^s cf se lect iv i ty .<«. iron 
tha rradatorcvinod valuoo of ^ / ^ j » the ratio 01 e lectr ica l 
i;w 
oanauctivitiaa A./A* oa aoeaara&aia by ocjuwtiufi 3«G esoot 2*t 
kfiotffiu raafaorana corAUCtoncc maauroiaafita vara carrloti out 
vlnn i t t: &® v^iol iy **> tf-.q $om 4 or uhojUy in tha fotn J. 
i'ltct valuta ©£ ooKsS&rsfia crc n*.4ict»anco at varictui oiaetjrolyta 
e^neatitratiotto aro QIVOB in twbiaa 3.D-3.12 * Tho vaiuoa 
ana sa&ativaiy moco dg'-ianaattt upon tho cc«eoiafc*otioti of tho 
ttioetieolytMi In contact with th« aKxribfon&a a© sh©**r. In 
Fi^a. 3,6,'-3«<? . ?t»l3 impllsa that ttha raerlaraao^ hava a 
miat lva iy bit,** teaman upt&Ka o£ aniot* and a Ac*? aa£octuU» 
vifcy oomtant value. Vhia in in at^njaront with tho finding® 
o£ :ioyna;.n and aabinov (33), plo^lor at ul . <37> an£ 
iteming© o£ &3£ a**i cowors-.ora (3-lo; vitb ion oxctv&r^o 
z$m?i»gmx}Q • ilia vaxu@s 0* atuoctivity %j avoitsatoa £coo 
tfta ratio a£ oioctriou.* c^jdyctlvitias AJ//V< ^ ^ tha intra-
aaa&ttana pa»BJ3©bi.i£fci ratio *|/^« uaiiH. cNjtteiuiun 3.8 or® 
<J.v©n in ?aoiaa 3.13-3.15 « 2ho voiuoa ©£ R_ point t o -
ward* the £act tiiofc ti>o ooi.octi.viti o£ tn« oan&rotiaa incr©-
aaaa vith tha dacroaao in tho ouuoontxuticct osi tftu aartacviei 
oioctrolyto solutions* 
mca rocentiy, Toyoatiloa and iioaoki «©>• dorivod 
thaeratieai oquctiong for nurtbiam potential ana bi ionie 
potantlai baaod on thausndynaeica oS irrawaraibio procoaooo 
t#hieh ana Qp^liod ono tostafi bara with parehnont aapfortod 
ami poiyotyrana basad aota&foiiaa* rho oyotor t.oa fonaldaaatf 
l'dl> 
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o-. metric cii<ir'vo voa trarsapertod Sfcn ©*x» aide- o& tha nao» 
L>raur;a to the oth r , 2t» £alitiwia« aaauas.'tiocia tor tho 
ear>fcrati.on UQ ^m'2oiKx3 of a e t i v i t i o a a. ai:«.i rciobiiitioa u* o£ 
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* • * * \ * « * . • « & ) ( 3 # l l i 
a. *Y* <U C3.12) 
n©*-© «J and^J or© tho mobility or.<3 a c t i v i t y c o e f f i c i e n t s 
c£ Ion i in tho ftoo oolufcion* Tha c^uontity 0x ia tha 
tiiGrtnodynanicoily a f f e c t i v e £ixod chary© do* a i t y o£ th© 
tr*8afcrano* C^ and C. ora tho coocantrations of cat ion and 
anion raa xxrtiveiy, 
Tho thaorot icai aquation for biian&e potoot ia i uaing 
tho oocibjRu* paranatal* V,,,, fl^/K^ aofl ©^ (*f • fit SC*, tflfy 
tlmo derived was 
, T , e f^ l ! 2 if? 5&- + 
JV.+ • t (  s rf»r * i n fjft 1 ""i1 > < » • ! * > 
I ' l o 
for pooitiva lor; apodoa z* to t&4# 
V.* at I*(U^4/«^,«)f 
end 
Tor tfio ovtuuatl^n o£ tixj £lux «? o£ lurs apaclos* tfoioa 
aut&ora dorivod ttiva £oa.A©viij£ mtdKmtfcAeftliy etgotxmm oqua-
ticji:© which QJRJ a lao uaM»u An fcfo& pjrosor.t ifmsaticaclon 
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x. pod ftcothor equation f o r miiturmo potofttiai s , 
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whore Cj ana c^ aro th«s o ncowtraticna o£ cuactrolyt© solu-
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3*1? and 3*18 i c pamra of |/Cg v i th tixod yoCg/Cw yiolda, 
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Tho trai3of@««3fico rag&or *%tm £°* **£&<*» woa doflnad by the 
£>:^ icH'im: ©equation 
c. 
^•f^V lnr^  r^ t3.2i) 
Xistrotiucimr- aquation 3,19 into etjuotion 3.21 tm.: aquation 
3.20 into asju&tiors 3»2i and expandint eer-auea.ta.ly l/tg,>v. aa 
a power sorioa in l/C*, tbo £oi. lowing ettpsejeeittto are obtal&ad. 
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v m « # tffe^£+ * aofi * ^ ! * + ** **>• £ciiowl«c ways 
ufvuatiooa 3*22 and 3*23 indicate that the intercept ot a 
plot o£ 1'tgpp eealnet 1/c*. at £lxed Y allow* the valuoo 
o£ v..* , v.^4. for the rr«nbrano-oiectrplyte eyatem (xci-iaaci) 
t© IJ© Adtarr-inad. Tor t-hs evelu'-.ticft o£ >0&/-.r, arsd ex/-:. .^ 
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*jtBuno orfc proa--3ioma oc-crurrin^ a c r w a a r t i f i c i a l 
xnmhr&roa 30 •nxmtii.tr. ciiiforant: ai^cfcroi} *ic ao iu t -ona 
have* btt«r» t ^ax ' t i ^Ay aimiafclg&eod* -J^ X* twitsnenfc of &*& 
pgej-.-l&d hm® faejcm e^cr iad out by t&Lirup, ir>to account tiha 
foiioi.;JUH: i o n i c pcocasaeuM CD l o n i e tueanepcHrt M Sitae* # 
*2) natstoram pofc"}-rfcial# C3> '.Uocferioal conduc t iv i ty , 
4) :©r..ie iU.^ttribufcion o<?uiii"»ria and IS) .i-pati&i t 'Ha t r i -
buti> »- o£ fa*.--} i s^a cnC trsa ' -sotcy' t i-ai v-ithlti fcf*a rwr&r<&na• 
riie %>ork aascrll*3u in tin© thosi&j ha# txiar* im^3©r«tad 
ir.ttj thttto pattM* 
;arfc I cfcjoia v i t h ttso prwpatrtt&iu'i o£ **J%I ayator. 
•-• i; ij&_cbr;an& 4W/-$>orw-Ki c o b a l t ar*i c&JX*" ittf.. ort^iovrijrjadato 
ua r ioua i t l » 2*1 «Ji«u 3 i l ©iact roi^eoa cnrcu{/i thoc?» 
V a r i e s isosai>ira*5# imramjt,..-:m ima&iY mam>sai& £©fcc*Kfciai - ^ 
c ^ t l o r i c end aniesiic p e t o n t l a i o . c + acid -^ mn& nombrene 
coal»tAi*e« .'^ ©tc» iii con tac t with di£ie&ant o l o c t r o l y t a 
s o l u t i o n * have txKiri <Sst&£talmcU twi vaiuojt of tnaefefona 
p o t e n t ! * ! ^m In tho caa* o£ 1*1 aiactHPiyfeaa wawi a l l 
p e s i t i v a v h i l o in th> c*a> o£ 2 t l arxl 3 i l a i o c t r o i y t a a , i t 
t;tt3 v t ^ ^ t i v o . ***o aurfcoo charge rav rjai. has boon a t t r i -
;*&au t o tha adsorp t ion o£ r u ^ t l v a l jrrt: lona ©K tho gKastaaas 
r**trtiz» 'H*o u i . tus i i :. rviu-a c~ t*iO <3*-^ctxo*yw3« w&ra <3stQJfr» 
s i n 1.4.0 late& ox ^AoetroAydAa^ sti.z aA:.j.uj.i.o?: r a t o ifcKiu-.afsca 
okc&A;. ad «*t 25 4 o . l ° - wao ' > *<a4'> « l ' and K£2"*> Ca2*> 
oa* " J^ *-A • i'hi-3 acwju-:iince Aa i>rir».'-rAi^ c»o.;>(5t*«M2t cm t h e 
c-ii£c»ro;.-cea A.-- hyuratA-...*i ot*. >r^ l--:*s ©£ et.tinfcaclofito in t h e 
oKtornaA o a i t ao iu t i ccu cr; tu..i baoio o* .:.A.3orrsai>».jt>orry 
ti^a&ry «*£ ryjrabrono a a l o c t i v l t y t h i s cHUCualon r a t a aocjuanco 
of a l k a l i taotal cation© t<*A*it touoitla tha wo<&; f la l f i 
otra* .g-fch ofc the c&artjoa §«*-«•»© a t t ached tso tfto «ar:*»rari© 
*natufeix» '"ho d l i f u s i o n r a t * o£ i cna throudh ti">o EKKafcranaa 
%w3>r© a l s o datornimcl a t d lSforwi t tsanporaturaa ar:<2 tho 
a b a c l u t o raacfcAOM r asaa tftoory %#aa a p p l i e d , A uurnl>ar o*. 
a c t i v a t i o n par«3ot>r» nacaaly an^rfjy of a c t i v a t i o n ;.-;_, 
onthaipy o£ a c t i v a t i o n A ' - # firs© ansrcy oS a c t i v a t i o n 
At ' ' # ^ - ? flrstro-'y o*; ocelv: t^on z \ -' ware avaiuutaU* *h ' 
& vaiuao varo £©u:.<..: t o uo n a t ^ t i v o Ai'^icot-r-*. th .;ro•. .y 
t h a t ti»•-..» u i iguaic t i tai-^a ;&4«ic:o t 2 th :.>:,rtlal Jmic*>iii»atiGn 
iii th-• r<wfcwparso |*ias^# '*3io ra ia t i ivo p a r t i a l 4£anabl..ity t*as 
£i..yi%3 t c Axjcreaau &ith ineraoa^ A*J tiio v a l *s©3 ©£ t*»e 
c a t i u n conati.tyfcir.t, t i u aloctr&iyta)* ^ loaaraoi roiafci»*iahlr 
botuoeti A ^ ^ A ^ j , ^ acd A ^ t ^ | o£ o©S.Aoo» with *Ml 
corrao xHAiliiv vaiua* oi z\ zA A i^, ai*3 As^ for dlift»alo& 
o t t*>« £GHft threu«h tbo aaraferom was ai«© 2oui*S t o e x i a t * 
*%** XX doala with t h « eva lua t ion of charge daao i ty 
of t h e nolyatyr«r» baaed ou >ric fh09it>ata« « t«nn i f « tmr3ta to 
Ill 
and ce**«lt fo r rocyan i :a and pcrcrcxmt ,3U;'fX>rtoe2 cc&aAt 
orthovari&dat.a, chreesXun ©rtftovariOust© a*.<d ct tpr ic {Kimitata 
naabram© £rcrc jswn&rarsa po ton t l a l m^oaurarwrita and u t i l l ~ 
« inc t h a £iseoti char ro thaocy of 'ft»oxai.l, Mayor aixi .tiav-Jts 
o:*3 th& o a s t r aeao t ly <3afvsio '«d fchaore&Usai oqu&tloaa g©r 
nacfecane s o t a n t l a i by 7aaa2<* j t * i as*! by otoataia a t a i 
boaoa cm tho ttMifitcrifynaftica of i r r e v e r s i b l e ;WMNKMNM« 
riwa t%*o iimiti iH' foers® o£ : ©batata aquat ion %mm dar lvad 
oral u^ekl fo r tho aw&iiaatlwra o£ £&xo& chart** dar«aity $ of 
th# E*jfnbra«@s <oix3 variotja o t h e r inaribtfano tmsix^t^rB* 
Another equa&ic«i o l ....£*fcjafeal«3 a t ai. «©pas»aarit4«t5 t h a tfotroo 
o£ p a m a o i o e t i v i t y of r-janbrar.o-aJL-ctn.uyto ayaitsaa d^rlvoti 
free* th© use eg atvi .r i .cei oapBaaaitAia of the a c t i v i t y 
eoo££icI<jRta oral j a o b i l l t i a o oif aaai i . iona i n chariot) irsara-. 
brarsa was a l s o utlxi&cKi i o r t!it3 &valu^tion ci' chorda u o ^ a i t y , 
*ho va*uoo dorivod frc© aiCSkirorst thoor loa *mr® alraoat tho 
saoa* I t %*aa cc>nciuti«d thora£o>ra t h a t tha racont iy demo* 
^o-xx! rtothccla can bo u t -Uis sd £or tho avaiua^icn of e f f o c -
t i v a fix'3d eharcgi dsna i ty of tfta aystata une.lor i n v e a t l g a t i o a 
and o t h o r aueh aystoma. 
?»arfc i* i of th«* th-isla d^aerlboa tha da t >.rr,liMtion 
o£ t h a issfdtosanas aoxac t iv i ty for isria ©£ va r ious i n aloe— 
t r c i y t o a Crcn o l a c t r i c a l potsan&ial and conduc t iv i ty moaaura-
n o n t a . I C lon ic xjoarstlaia a r i s J u t acroaa *jrehmor:t aup>ortod 
cxi«^it oixl ehrcoiun ©rtsKsvooedat© arxi i.x^iystyroiio i>aa<jfi 
IV 
ettprtc gfccaTtv^ta sv»' statv. i c tMncjotat© laotrtofaft.'Mi vainc 
var ices ami 'iBaticm ©- It J >J! Mrrfcroiyc ^ a t <3i£fc*«m-t corw 
e'Jfitr'.AtlO'O® **>:» taaadujrad* ^ho lr tcarsaribraoi {vfWM^^liity 
r a t i o c*i- e^ticaoa wc»»» dorlvud wiiocr tba t4ottlfi£ ewthoa. 
conductivity ©I fcbo &.tt£acanaa It? contact with v^rlcus 1 U 
a l o c t s o l y t a ooM£tior*a u^ro aMpav&aantaliy aataisaim& tn 
ojpflksr to aveltiata sal a c t i v i t y *»£ tfia laonbganaa ualnc tha 
{gocitacRlrod vaiuoa ot tha if}&«GBkd<M>funa fojEn«A^lilty c a t i o 
&ixi tho ti«rxiiraiissxl iil&zwtmsm .-*jrau&loes o<3uatiaa« '*ho nola©-
t i v l t y aa«juone.- of tho c*«nb*««"*a9 vm&o found to be K + N i,a+J> 
itl* • vhloh cm tlK» feaalo ©* the ^aai»an-.jtiosxy oodai o£ 
aacbcuna aaXoetivlty point tcafaxd* tha tsaar. f l o l d atratH?th 
of tho ehocoa J^CCUPV attached to tho Ckx-nkraao matrix* 
*'h?s b l l o r l c potential a t t?l££ojPc>nt o.'ncscfitjratlt.'na 
w ?ro at 30 eeAcul^uacJ thooxot lcal ly £or th<a pxwsA>«©i>:>i3 arx3 
various o l o e t r c l y t o pales £oiimiU*t tha r>«ocociur« c*ovfiu©'**2 
roe*nt*y by rto**,vi and Jtoyostiiiaa S'rori'; tho baalc lams o£ rscx* 
©f<uUibrlv*a thaffNOtiynanica ®?«S eoBiXUNd **lth tha aatpwricmv-
,*i*v dafeamlaatf va*i>a». I t was « <sn that tho oxfarlias^tally 
dotaxfc.l*xKi valuta £c l lov th© theoret ica l ourvoa. *•• l i t t l e 
uovlat lua baa &aao tefcri„^fcaa «-t> alia earistia aaaaona esea 
notably c3uo to tha l o tasac t l c^ ©£ ion i c a,*>claa u i th the 
raes&sam o a t r l x o£ low *.ix<xi charge d o a l ty* 
